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The ‘‘Vulcan,’’ a self-propelling, floating dock, for salving submarines, recently raised, in three hours time, the sunken submarine ‘‘U. 3."’ The wreck was 
lifted by powerful tackles, electrically operated, and drawn up within a well in the center of the ‘‘Vulcan.’’ Twenty-seven lives were saved 
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The purpose of this journal is to record, accur- 
ately and in simple terms, the world’s progress in 
scientific knowledge and industrial achievement. It 
seeks ito present this information in a form so 
readable and readily understood, as to set forth 
and emphasize the inherent charm and fascination 


of acience. 


The Reefing Aeroplane 
HE. speed of the aeroplane has reached a 
point at which the need is felt for some Sys- 
tem of by which the area of the 
supporting surfaces can be varied to suit 


reefing, 


the various speeds at which the machine may be 


flying. This demand for a variable surface is due 
to one of the most important of the laws of flight; 
namely, that the area of the necessary supporting 


surface of an aeroplane varies inversely as_ the 


square of the velocity. This principle, affirmed by 
Langley and embodied in his great work ‘“Experi- 


ments in Aerodynamics,” has been disputed by some 


European theorists and practical aeroplane build 
ers; but the experience of the last two years seems 
to verify it. If the law hold good, the standard 
Wright acroplane, which, with about 500 square feet 
of surface, has a speed of 40 miles per hour, at 60 
miles would need only 222 square feet for support, 
and at 100 miles per hour, only 80 square feet. 

Now, that the law is generally correct, or at least 
that it does not produce too great a reduction of 
surface, is shown by the two very interesting racing 
machines exhibited and flown by the Wright 
brothers at Belmont Park last autumn. One of 
these, a semi-racer with a speed of 60 miles an 
heur, was provided with.only 150 square feet of 
sustaining surface. The standard Wright machine, 
driven at 60 miles an hour, would need, according 
te the law, 222 square feet of surface. Its weight, 
however, with operator and full fuel and water sup 
ply, is 1,075 pounds; whereas the 60-mile semi- 
racer weighs with operator and fuel only 760 
pounds. The difference in weight would largely 
account for the reduction of the area of the 60-mile 
racer, from 222 down to 150 square feet. Further 
verification of the law is found in the Bleériot racer, 
which, with slightly less speed, and a weight of 
about 650 pounds with operator, also has but 150 
square feet of sustaining surface. It is significant 
that in the actual racing machine, which is 15 
miles an hour faster, the Wrights did not venture 
to reduce the supporting surface any further, both 
the semi-racer and the racer having 150 square feet 
of surface. The racer, however, is heavier, weigh 
ing. with operator and fuel, about 900 pounds. 

If, then, the high speed flyers of 1910 have en- 
dorsed the Langley law, it follows that there will 
be a still further reduction of area in the racing 
If the standard Wright 
machine with 500 square feet of surface, could be 
driven at 100 miles an hour, it would need only 80 


machines of the future. 


square feet of surface for support, and if a speed 
greater than 100 miles per hour were accomplished, 
the sustaining surface would come down to a pair of 
long, narrow blades. approximating in form to the 
wings of the swift or the swallow. 

But it must be remembered that these reduced 
suriaces are equal to their work only if the machine 
is being driven at its highest, or at least at a high, 
velocity: ind they are there fore the ore tically too 
small to lift the machine from the ground or allow 
it to return safely thereto at the lower speeds which 
Proof of 


this was shown in the accident which disabled the 


are necessary in starting and alighting. 
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Wright racing machine at the time of the contest 
at Belmont Park for the international trophy, when 
the stopping of the motor and the sudden slowing 
down of the biplane caused the machine to drop so 
swiftly to the ground that its momentum partially 
wrecked the machine and threw the aviator from 
his sect. Probably, having been accustomed to the 
larger-surface Wright machine, he did not realize 
that he should descend with his main planes at a 
large angle of incidence in order to check the 
velocity. In any case, it is evident that, if the 
racing aeroplane reaches a speed of 100 miles an 
hour, it will be necessary for safe control, to pro- 
vide it with some means for enlarging or reducing 
the supporting area proportionately to the speed. 

The problem should not be so very difficult of 
solution. The additional surface could be arranged 
to be drawn under or within the main surfaces 
either from the ends or from the rear. If, as we 
believe, the machines of the future will be built 
entirely of metal, the problem will be so much the 
easier to work out; but it should not be impossible 
to arrange some system of “reducing canvas’ in the 
present type of machine, by drawing the furled 
surfaces into such a form that they will not offer 
any material head resistance, 

A large percentage of the accidents to the exist- 
ing machines are due to descending and landing at 
too great an angle or at too great a speed. Were 
it possible voluntarily to increase the surface at the 
time of making a landing, the risk of accident from 
this cause would be largely reduced. 


Emancipation of the Truck Horse 


N entering the Madison Square Garden auto- 
mobile show and looking over the superb 
exhibit of motor trucks and other commer- 
cial vehicles, we were impressed with the 

conviction that if the “horseless age,” of which we 
have heard and talked so much recently, is not 
already upon us, it must be very near at hand. The 
impression of power, capacity, and speed was in- 
stantaneous; and we felt, as many another visitor 
to the show must have done, that what steam and 
steel had done on the railroad, gasoline and the 
rubber tire were destined to accomplish upon our 
streets and thoroughfares. There came to mind the 
story of the southern negro who, on seeing the first 
electric car to be shipped to the South, exclaimed: 
“These northerners are a mighty wonderful people. 
First they free the negro, and now they've freed 
the mule.” If the commercial trucks exhibited at 
the Garden can show in daily service the endurance 
and capacity which are claimed for them on grounds 
of theory (and many carefully-conducted tests would 
indicate that they can), we may look for a steadily 
increasing substitution, for the horse-drawn vehicle, 
of the motor-driven truck and delivery van. 

In the development of new industries there gen- 
erally occurs some critical period in which, because 
of the final mastery of some difficult and essential 
elements, the art experiences a sudden and very 
decided development, and thereafter progresses by 
leaps and bounds to take its place among the lead- 
ing industries of the time. Such a period occurred 
in the development of the passenger-carrying auto- 
mobile, and there are well-defined indications that 
the present year marks a similar stage of progress 
in the development of the commercial vehicle. Strong 
proof of this is found in the fact that whereas in 
previous years, exhibitors of commercial vehicles 
were usually accommodated in a gallery or in the 
basement of Madison Square Garden, this year the 
number of exhibitors was so great that it became 
necessary to split the exhibit into two periods, ex- 
tend the time to two weeks, and to give up the whole 
oi the second week to commercial vehicles. 

Perhaps the most marked impression left by this 
exhibit is a sense of the high character of the me- 
chanical work, both as regards the care and intelli- 
gence shown in the design and the excellence of the 
materlals and workmanship, in which respects these 
locomotives of the highway compare favorably with 
the engines of the steam railroad. In comparison 
with the railroad locomotive, the motor truck enjoys 
the great advantage that it does not have to develop 
the tools, the material, the shops and the workmen 
that are necessary to its own fabrication. All of 
these it finds not only ready to hand, but eager to 
place themselves at the service of the new and 
promising industry; and it is because of these con- 
ditions that the motor truck, just as soon as it had 
proved itself in actual service, developed into the 
perfected machine which can be seen in so many 
forms and sizes at the Madison Square Garden 
show. 

The high class workmanship to which we have 
referred characterizes practically the whole of the 
exhibit, which covers a surprisingly wide variety of 
vehicles, from the diminutive single-cylinder, tri- 


eyele delivery truck, operated by one man, up to 
the huge ten-ton milk and coal trucks for handling 
heavy merchandise in bulk. A truck of the last- 
named capacity was exhibited, and at the present 
time ten of these huge vehicles are hauling coal in 
and around New York city, the combined capacity of 
which for a day’s service is one thousand tons of coal. 
These ten trucks alone mean the elimination of at 
least sixty of the largest and heaviest truck horses 
from the city streets—a consideration which shows 
how rapidly the growth of the industry will serve 
to reduce congestion and improve sanitary condi- 
tions. 

The great variety of uses to which the commer- 
cial vehicle is being put is strikingly shown at the 
Garden; for, aside from the impressive exhibit of 
five and ten-ton trucks for carrying coal, butchers’ 
supplies, and other heavy freight, there were ambu- 
lance wagons, fire engines, hose carts, police pateci 
wagons and delivery wagons designed for a wide 
range of service. The smaller vehicles are fre- 
quently equipped with double-opposed horizontal 
motors, the larger with four-cylinder motors ranging 
in power from 20 to 45 horse-power. Among the 
exhibits that attracted special attention was a 3-ton 
motor truck, with a removable loading box, which 
can be quickly rolled on and off the truck—an ar- 
rangement which greatly reduces the time of loading 
and enables the truck to be kept in continual opera- 
tion. Another novelty was a car whose power vlant 
is built as a complete unit, and is so mounted in the 
chassis that it can be quickly disconnected and re- 
moved, the front or buffer plate of the frame being 
hinged and capable of being swung open to allow the 
engine to be bodily withdrawn. The object of this 
arrangement is to make it possible, on announcing 
the breakdown of a truck from the nearest tele- 
phone booth, to have a duplicate engine shipped to 
the truck, mounted and connected up—the last 
operation requiring only a few minutes’ time. The 
builders of this truck place themselves under a 
rather heavy guarantee, that the owner shall not 
lose a day should the motor break down. 

The important section of the exhibit reserved for 
electric vehicles gave striking proof that the storage 
battery is making a bold bid for recognition, not 
merely in the field of pleasure vehicles, but also for 
heavy commercial work. 

The electric pleasure vehicles were chiefly of the 
light runabout type, and some dainty and _ beauti- 
fully-finished exhibits were shown in this line. Par- 
ticularly attractive was a four-seated, closed, electric 
carriage, offered for the very moderate price of 
$1,750, and credited with a mileage per charge of 
75 to 90 miles; also a new four-passenger brougham 
equipped with a direct spur-gear drive. An exhibit 
in this section which was viewed with great interest 
was the new Edison battery, which was shown upon 
several types of pleasure and commercial vehicles. 
An Adams express wagon which had been in daily 
use for several years and had made a trip from 
Washingten to New York was one of the noteworthy 
electric vehicles using Edison’s cells. 

Historical exhibits of pleasure cars and of bicycles 
were two of the features of the second show. The 
development of the latter from the “hobby-horse”’ 
of 1846 to the speedy motorcycle of to-day, of which 
a score of different makes was exhibited, was inter- 
esting in the extreme. 

By no means the least encouraging feature of this 
year’s exhibition was the fact that although the aisles 
and booths were well filled with visitors, a large 
majority of these were either interested in the de- 
sign or manufacture of commercial vehicles, or were 
present or prospective users of the same. 


Why This Neglect? 


HY is it that the Diesel motor, which 
must be considered as one of the tri- 
umphs of German mechanical genius, has 
been so greatly neglected in this country 

that there is to-day no American firm engaged in 
its manufacture? Here is a new type of motor, 
sound in principle, economical and durable in opera- 
tion, guaranteed both in laboratory tests and under 
various conditions of commercial operation, which 
for some reason or other, has been totally neglected 
in the United States. In proof of this durability, 
we quote our contemporary, The Engineer, which 
in a recent issue refers to the test of a 250-horse- 
power, two-cylinder Diesel motor, that ran con- 
tinuously for seven and a half months, from April 
to November of last year. During this period, 
neither the valves on the air compressor nor the 
pistons or cylinder covers were remeved, and even 
the bearings were not inspected. We are at the 
dawn of a motor-driven ocean steamship era, and it 
is the Diesel motor which is being installed in the 
fine vessels now building for ocean service. Is the 
United States to have no part in this development? 








ee 





Pa ere 


Shae! Rae co 





January 28, 1911 


SCIENTIFIC AMERICAN 





Sir Francis Galton. F.R.S. 


‘OLEMN tidings come to us across the sea. On 
s January 18th, at the ripe age of eighty-nine, 
Sir Francis Galton, prince and patriarch among con 
temporary men of science, has passed out of his 


earthly sphere of action Mingled with our sense of 


loss, are feelings of gratitude for our rich heritage, 
the life-work of a man of genius, freely given, in gen- 
erous and unstinted abundance, a monument to him, 
to Ls a seed from which shall spring a harvest of a 
value we know not yet to gage. 

It is well at such moments as this to pause and 
take time for brief meditation upon the life of the 


l to pick out from 


one who has completed his labors; 
among the infinite variety of the world’s progress 
and activities that strand which is woven into an 
individual unit by the character of une strong man, 
doing his large share in shaping the destiny of the 
nations 

Sir Francis Galton was himself a striking illustra- 


tion of a phenomenon to the study of which 


The Passing of a 


Peer in 


significant, for among Sir Francis Galton’s great 
achievements are his geographical travels and explora 
tions in Egypt and the Soudan (1844 and 1901) and 
Western South Africa (1850). The latter was under 
taken under the auspices of the Royal Geographical 
Society, but financed by Galton himself. In acknowl- 
edgment of the personal services rendered by him in 
these pioneer advances into the dark continent, the 
explorer received his first official distinction, the Gold 
Medal of the Royal Geographical Society (1853). 

The greater part of Galton’s life, however, was spent 
in the prosecution of his various anthropological stud 
ies. These originated with his inquiries into hered- 
itary genius, but led indirectly to a number of sep 
arate problems and results. Some of these have be- 


come familiar to the general public, though their 
association with Galton is less well-known. Thus it 
is he who introduced into general use in England the 
system of identification by “thumb prints” (orig- 


Science 


serious of all, the degenerate and positively vicious 
elements are allowed to poison the community with 
their tainted offspring, a miserable throng of indi 
viduals, who through no fault of their own enter life 
biased from their very cradle for evil and ineptitude 
And the remedy seems to be in a large measure in 
our own hands. We have spoken above of eugeni 
not only as a branch of science, but as a scientific 
creed. For Sir Francis Galton was not content with 
urging the mere study of the agencies which affect 
the racial qualities of future generations. In his mind 
was a mission, a purpose, that the principles brought 
to light by scientific study should be laid before th 
people and made the basis of a social code 
The eugenic laboratory founded and endowed by him 
at London University must in his mind have been 
destined not only as a scientific workshop, from which 
shall be turned out a collection of facts, but as ti 
central organ from which shall be infused into the 
community a spirit of new wisdom, so 





some of his main efforts were directed—an 
instanee of “hereditary genius.” His grand 
father, Samuel John Galton, is described as 
a “scientific man of business of a statistical 
turn of mind.” He accumulated a consid- 
erable fortune, which testifies to his com- 
mercial talent, and which became indirectly 
the means, in the liberal hands of his de- 
scendant, of financing several of the scien 
tific enterprises of which the latter was the 
generous patron. 

Samuel John Galton was a fellow of the 
Lunar Society, a private club formed for the 
discussion of scientific and philosophical top 
ics, and including such illustrious men as 


Priestley, Watt and Erasmus Darwin. The 


last mentioned was Gaiton’s maternal grand- 
father by a second marriage By first wed 
lock he as also grandfather to the great 
Cha Darwin There is a close relation 
between Galton’s extensive studies in hered 


ity and Darwin's 1ionumental works on 


evolution, a relation which we should hardly 
be disposed to ascribe to pure accident, and 
which itself probably represents an instance 
of similar characters inherited from com 
mon ancestors. More of the nature of coin- 
cidence, though none the less interesting, is 
Austrian Abbot Mendel, 


whose name is now so constantly referred to 


the fact that the 


in connection with the law of inheritance 
of unit characters, was born in 1822, the 
same year which gave Francis Galton to the 
world. 

After receiving his early schooling at 
King Edward's School, Birmingham, the 
sixteen-year-old boy was placed by his 
father into pupilage at the General Hospital 
of the same city to prepare him for the med- 
ical profession. In his “Memories of My 
Life” Galton presents to us a quaint picture 
of these days, illuminated in a genial and 
oft-times humorous light. He tells an anec 





dote how in his early enthusiasm he re- 





educating popular opinion that a m ul 
liance offending the principles of eugent 
shall come to be placed under the same taboo 
which in our day guards the bounds of social 
caste from similar inroads 

A great mind, a generous soul, a liberal 
hand—of these the world is bereft in th 
death of Sir Francis Galton. But his work 
remains, and shall bear fruit to gen 
yet unborn. 


Wrecking a Bridge by Electricity 


QO NE of the most ingenious uses to which 
electricity in tl 


was ever put was in the 
wrecking of a bridge over the Wabash in 
Indiana. 

This bridge had been purchased |} th 
county authorities, who intended to replac 
it by a steel structure erected on the old 
piers and abutments. The owner agreed t 
remove the bridge in thirty days. The task 
proved much greater than had been anti 
cipated, but it was successfully aecom 
plished. 

The chief difficulty lay in the short time 
agreed upon for the removal of the bridge 
Several wreckers to whom the matter was 
submitted declared that it would be impos 
sible within thirty days to pull down the old 
bridge without injury to the piers 

The structure might be blown up with 
dynamite, but the explosion would also ds 
stroy the piers. Were it fired, the bea ould 
crack and injure the masonry of the bridge 
The thirty days expired, and an extension ol 
one week was granted The owner was at 
his wits’ end, when he chanced upon an 
electrician who proposed, net to blew up th: 
bridge, but to burn it apart H proposal 
was gladly accepted Each svan of th 
bride was composed of nine chords of 
timbers each, The twenty-seven si 


to be cut simultaneously, so that the al 





would drop between the piers into the ri 





solved to make 
With the 


himself thoroughly familiar 

properties of all the drugs in the 

Pharmacopeia by taking a small dose ot 

each, beginning at the letter A, and going right 
through thé alphabet His enterprise, however, was 
brought to an abrupt conclusion before he had com 
pleted the letter C by a dose of two drops of croton 
oil, the effect of which discouraged further experi 
ments of this kind. On another occasion he relates 
how a severely injured man was brought to the acci- 
dent ward in a state of deep intoxication, and how 


he drunkard later awoke from his stupor to find that 


his legs had been amputated while he was uncon- 


scious The significance of this occurrence, which 
did not fail to strike the young medical student, is 
apparent when it is remembered that it took place 
before the A period at King’s 
~London, and at Trinity College, Cambridge, 
completed the young man’s academical education. At 
Cambridge much of his energy was devoted to mathe- 
matics ith 


day of anesthetics. 
College, 


the* application of which to biology the 


name of I’rancis Galton will be forever closely linked 


It was intended that he should receive a part of his 
train road, and for this purpose he was sent to 
— Glessen under ‘the famous German chemist 
Liebig. But his work there did not seem to proceed 
ve d I h to his satisfaction, and he made a rather 
Sudde 


olve to change his plans completely, and 
spend t} time allotted to him in traveling’ in the 
Orie 3 j ad ; 

rient move, in the iight of later events, was 


SIR FRANCIS GALTON, F.R.S. 


Born February 16th, 1822; died January 18th, 1911, 


inated by Sir William Herschel), after working out 
with great labor the details necessary for its success 
ful use. To him also is due the method of producing 
of a type of individuals, such 


“composite photographs’ 
as members of one family, or a collection of portraits 
of criminals, so as to bring out the characteristic fea- 
tures common to the group, But there can be little 
doubt that of all the creations of this fertile and broad- 
spirited mind, the greatest gift from him to humanity 
is that branch of science—we are inclined to say that 
scientific creed—to which its author has applied the 
name “eugenics.” In the Minutes of the University 
of London eugenics is defined as “the study of agencies 
under social control that may improve or impair the 
racial qualities of future generations, either physically 
or mentally.” 

One conclusion which is brought home with great 
force by such studies in he-edity as Galton pursued is 
the immense force for good or for evil of a man’s 
ancestry, and the opportunities, hitherto so little 
heeded, of improving our race by proper attention to 
these facts. This is the bright side of the picture. 
Its dark side frowns down upon us when we consider 
how, under present condition, types of lower value to 
the community contribute a full quotum to the new 
generation, while the best types are through various 
circumstances often the least productive. And, most 


The cutting was to be accomplished by bury 
ing through the wood with loops of i: t 
sistance made red-hot by the passage < " 


electric current 


Fifty-four resistance lo 


The job was begun 
heated to wreck each span, and the spans w 
wrecked one at a time. Sufficient current wes used 
to heat the iron wires cherry-red. The resuit was 
exactly the same with every span Between the turn 
ing on of the current and the fall of the span an how! 
and forty minutes elapsed Then the mass of tin 
bers fell into the water well inside the piers, so that 
they were uninjured 

The cut made by the hot wire was sharp and clean 
and the wood was not charred more than a neh 
from the place of fracture 

The whole operation took but a few hours The cur 
rent was first turned on at about five o'clock fn th 
morning, and at two in the afternoon the last spar 
crashed down to the river-bed. 


Hydrocyanic Acid Gas Fumigation. 
Bauer Bureau of Entomology has been of great se 
vice to the citrus fruit growers of California and 
Florida by investigating hydrocyanic arid gas fumiez 
tion. In the former State the work has been @irected 
against the scale insects, while in Florida the efforts 
have been directed against the white fly. Much atten. 


tion has been given to various spraying wetheds 
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A Nantucket Windmill of 1746 Still in Operation 


How a Yankee Sailor Introduced the Dutch Windmill Into New England 


1 miniature Holland 
There are sev 

vater ifters to th 
a creek or even 2 
people must depend 


rf of their homes and 


By Allen Day 


the corn—the only grain that will grow on the island 
into meal. It is probably the oldest windmill in 
actual operation in America It was completed in 
1746, and with the exception of a few years, has been 
grinding corn since that time—165 years. The idea 
that the air current could be used for power for grind- 
ing grain occurred to Nathan Wil 

bur, a* Nantucket sailor He had 











visited Holland, which is  wind- 
swept similar to Nantucket, and saw 
the canvas wings forced by the wind, 
sawing lumber, as well as convert- 
ing grain into food products. When 
Wilbur told of his plan, the Nan- 
tucket people ridiculed it, but he was 
not discouraged, and decided to 
build the mill himself. On the isl- 
and coast many shipwrecks have 
occurred The oaken beams 
washed ashore furnished material 
for the framework, while deck plank- 
ing of white oak, still as tough and 
firm as when pinned into the vessel, 





was available for the exterior 





One of the oddest features of this 


Stone brake by which speed of mill is increased and decreased by a curious old mill is the way in which 


box loaded with stone set on acontroller beam and 


operated by a pulley. 


man aids the wind in its operation. 
While the air currents sweep over 
the island as steadily as over the 











sea, since it is 30 miles from the 
nearest shore, the breeze or the gale 
may continue from _ thirty-six to 
forty-eight hours without diminish- 
ing in force—enough to move the 
wings of the great wind wheel at 
full speed without the need of other 
power. But Wilbur thought of the 
days when the breeze was light, and 
when it might be necessary to run 
the mills continually to supply the 
demand for meal His marine ex- 
perience brought to his mind the 
idea of the capstan, which allows 
merely one man to exert a force 
that far excels his unaided 
strength. But the capstan was used 
for raising anchors, tightening ship 
cables—how could it be used for a 
corn mill? 

Wilbur’ thought it over, and 
evolved a plan which was as in- 
genious as it proved to be prac- 
tical. While, as stated, his neigh- 
bors had at first ridiculed the 
scheme of building the mill, they 
began to have more faith in him 
as they understood his plans more 
clearly. Then he told them that 
he could aid the wind in grinding 
by turning a spar attached to a cap- 
stan on the ground. With the help 
of teams of his neighbors, an old 
spruce mast among the wreckage 
that had drifted on the coast was 
hauled to the mill site. The upper 
end was fitted with a rim of hick- 
ory cog teeth, and the lower end set 
into the hub of a wheel. The cog 
end was fitted into the rim of what 
the railroad man would call the 
driving wheel, which moved the 








upper grindstone. 
Wilbur cut and shaped the ship 


Exterior view of mill, showing wings driven by wind and the spar timber with a kit of tools brought 
which is actuated by the capstan. 


1 as mill has ceased operations ter 


collected in cistern or upon hand force pumps or 


air power for drawing water 


terprising farmers have tank 
fifty feet above the ground 
towers The ocean wind 


create av air current whic! 


thirty miles an hour, and tl 

is pumped tnto the tank 

ground, thence to the 

little trrigation area, wil 

sprinkle lawns and fi 

for and other d 
Hh ? t t 

1 al I one | 


Some of the more en 


at a height of forty to 


supported by steel lattice 


blowing over Nantucket 


often blows at the rate of 
the underground water 
Piping extending to the 


ind gardens, forms a 
e is enough to 


furnish water 


porarily. 


from England. Piece by piece the 
framework rose from the ground. 
Its shape was octagonal. Nails 
were too expensive for fastening, and screws and bolts 
were unknown So every part of the framework is 
held together by pins of hickory wood driven with a 
hammer through holes cut in the timbers. Although 
the mill from the roof to the ground is fifty feet high, 
Wilbur designed and constructed every part of it, 
except the grindstone shaft, and assembled the various 
parts. Only when he was ready to set the “machin- 
ery” and grindstones in place did he have help. The 
material for the upper portion was hauled up piece 
by piece by means of a rope and a pulley fastened to 
the top of a wooden beam set firmly in the ground 
In this way he placed the pieces in position without 
other aid. 

What the construction of this curious mill meant in 


time and labor may be realized when it is stated that 
the spar alone is 50 feet in length, 12 inches in diam 
eter at the top, tapering to 6 inches where it is set 
into the wheel which is turned by the capstan. The 
four wings or arms of the wind wheel driven by the 
wind are each 30 feet in length, having a maximum 

















The shaft which is operated by the windmill. 


It has never been repaired although in operation over 150 years. The shaft 





, including shaft end that fits into 





was cut out of oak, ar ail 
stones, was brought from Great Britain, 


t 
th 


width of 6 feet They are covered with sail duck 
lashed to the framework with tarred cord running 
through brass eyelets in the cloth. 

The interior mechanism of the mill is remarkable 
from an engineering standpoint. - What might be 
termed a “driving wheel” is set in the top of the 
mill. It is also made entirely of oak. There are no 

















Interior of mill, showing stones for grinding corn; how 
they are turned by wooden cogs; also the rim of 
the great wooden wheel into which the cogs fit 
to cause the stones to turn, 


spokes, as the wheel is solid, planks an inch in thick. 
ness extending from the hub to the rim. The rim 
itself is no less than a foot square in thickness, com- 
posed of sections cut into concave shape, so that the 
whole form a circle which is 1t feet in diameter. 
The sections of the rim are also held tightly by 
wooden pins, and the exterior of the rim is covered 
with a band of iron, taken from a wrecked ship. 
Projecting from the inside of the wheel rim are 
wooden cogs. These intersect another set of hickory 
“teeth” each three inches in length, which are wedged 
into the vertical shaft that revolves the upper grind- 
stone Consequently, as the driving wheel turns, ‘t 
also turns the shaft. Such is the process that per- 
(Continued on page 99.) 
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Two Interesting New French Aeroplanes 
p 


The De Pishof and Paulhan Machines 


THE DE PISHOF MONOPLANE, 

HE new monoplane of Mons. De Pishof resem- 
bles in its general outline the No. XII. mono- 
plane of Blériot, but it is a somewhat lighter and 
more powerful machine and it has a number of novel 
points. Above the two skids, which are suspended 
from the axle connecting the front wheels by means 
of rubber bands, there is a platform or frame con- 
taining the motor, radiator, and twin seats for the 
pilot and passenger. The single plane extends com- 
pletely across the machine above the motor and 
aviator and carries a torpedo-shaped gasoline tank 
above it. It is suitably stayed above and below by 
the usual guys of steel cable and steel tape. The 
rear ends of the skids are extended back and upward 
to meet at their rear extremities downwardly in- 
clined rods extending from a socket on the hub of 
the propeller (which in this case is placed back of 
the plane) On an upwardly-curved arm at the end 
of the frame thus formed is mounted a tail like that 
Below the frame are 
Twin vertical 


used on the Blériot monoplane. 
two small skids, one on each side. 
rudders are fitted above the tail, and a small but 
rather long horizontal fin extends from the center of 
the tail forward five or six feet. This machine dif- 
fers from the Blériot XII. monoplane chiefly in hav- 
ing the propeller placed back of the plane instead of 
in front of it and also in the use of skids and fram 
ing resembling the Farman biplane. The motor is 
provided with a front, and the 
use and arrangement of this and of the radiator gives 
the front of the machine almost the appearance of 
resemblance is further borne 


starting crank in 


an automobile The 
out by the use of a leather-lined cone clutch, 
extending back 


which 
motor with a shaft 
nearly to the propeller. A sprocket at the rear end of 
this shaft drives another sprocket on the hub of the 


connects the 


propeller by means of a chain. The propeller is of 
large diameter (9 feet) and it drives the machine at 
high speed (85 kilometers, or 52.8 miles an hour) 
The motor used is a four-cylinder Austrian Daimler 
motor of 60 to 70 horse-power. The possibility of 
starting this motor with the clutch thrown out, as 
in an automobile, is found advantageous when the 
machine descends in the open country and help is not 
obtainable. The control lever is placed at the right 
hand of the pilot and it operates the horizontal rud- 
ders and warping by fore-and-aft and by side motion 
respectively. Steering is accomplished by the feet. 
The dimensions of the monoplane surface are 3 by 9 
meters (9.84 by 29.5 feet), and the supporting sur- 
face is 27 square meters (290.6 square feet). The 
over-all length is 9.5 meters (31.2 feet).. The total 
weight of the monoplane complete is 360 kilogrammes 
(793.7 pounds) This is light compared with the 
Blériot, XII., which had an eight-cylinder V-type 
motor (the E. N. V.) of about the same horse-power 
as De Pishof’s monoplane, but which was evidently a 
heavier engine. A description of the biériot XII., and 
of Claude Grahame-White’s experience in learning to 
fly it, will be found in SupptementT No. 1782. 


THE NEW PAULHAN BIPLANE, 


A short time ago we illustrated the hydro-aeroplane 
of M. Fabre This machine was of novel construc- 
tion, having wings with detachable cloth and ribs 
that could readily be taken apart and folded when 
not in use. 

The Paulhan biplane, illustrated herewith, is con- 


structed upon the same system as the monoplane of 


M. Fabre. The illustrations of this machine below 
give a good idea of its appearance and construction. 
The main plan upon which this biplane is built is 
similar to that used by Glenn Curtiss with his bi 
planes. There is a central section containing the 
motor and aviator’s seat, and the outer sections are 
attached to this central section in a novel manner. 
The planes of the Paulhan machine are built upon a 
form of trussed girder made up of two long, thin, 

















The automobile-like De Pishof monoplane viewed 
from the front. 




















De Pishof’s passenger-carrying monoplane in flight. 


ash planks about 8 inches wide at their center part 
and % inch thick. 
inches apart and the lower one curves upward toward 


These planks are spaced about 8 
its ends until it meets the upper one. These two 
planks are tied together by flat steel plates forming a 
series of V’s and thus giving a very rigid trussed 
girder that makes unnecessary the use of many guys. 
The ribs are attached to the lower members of these 
main girders by means of clamps. passing over an 
armored wood fillet that les within the base of every 
other V. The ribs are cut out of solid wood and are 
arched to the proper curve. The cloth is provided 
with pockets which enable it to be slipped on the 
ribs and laced in place. As the ribs are attached to 
the girders at their front ends only, they have a cer- 
tain amount of spring or flexibility that, it is claimed, 
gives the machine automatic stability. 

Both the upper and lower girders eare divided into 
sections and connected by uprights. The uprights of 
adjoining sections are placed side by side and fast- 
ened together by S-shaped leather straps which wrap 


around them and are drawn taut by a _ special 
tightener. Leather straps are also used to connect the 
uprights of the center cell to the chassis as well as in 
most other parts of the machine where joints must 
be made. This use of leather for joints, it would 
seem, is a good idea, as leather is very tough and 
strong material. By using it the piercing of holes fn 
the struts is rendered unnecessary. 

There are two long trussed girders running from 
in front of the lower plane out to the rear, where they 
support the single-surface tail and the vertical rudder 
in front of it, while at the front they carry the mono 
s on 


plane horizontal rudder, or elevator. The motor 


a frame back of the pilot's seat, which is located in 
a torpedo-shaped aluminium car secured to the lower 
plane simply by crossed guy wires that run through 
it at the front. The car and frame are one and 
carry, besides the 50 horse-power Gnome motor, a 
large gasoline tank just back of the pilot's and 
passenger’s seats, which are in tandem The alum- 
inium car is used to reduce air resistance and pro- 
tect the aviator. The fore-and-aft girders have their 
sides covered with cloth in order to reduce 
sistance. The machine is mounted upon two skids 
placed beneath these two girders, each skid being 
carried upon a pair of pneumatic-tired wheels con- 
nected together by a short axle which is attached 
to the skid by a rubber band and is guyed both fore 
and aft to keep it from twisting 

In place of the single contro] lever to which he 
has become accustomed in piloting the Farman ma- 
chine, Paulhan makes use of a vertical steering wheel 


like that used by Curtiss. Pushing or pulling on 


this wheel turns the horizontal rudder downward 
turning the wheel 


vertical rudder at the rear. 


or upward, while operates the 
No warping of the wings 
or other device for correcting side tipping was shown 
on this machine when it was exhibited at the recent 
Paris show, and it is claimed that the flexible ribs tn 
construction 


girder 
Bell's tetrahedral 


connection with the zig-zag 
(which resembles the cells of Dr 
kites) give the machine sufficient transverse stabil- 
ity to make any of these devices unnecessary One 
of the great 
ease and rapidity with which it can be assembled 


claims for this new machine is the 
or disassembled. The end cells may be detached by 
undoing three bolts at the top and bottom of the up- 
rights—an operation which takes only a minute or 
two at the outside—and the whole machine can be 
taken apart and packed in a small case 1514 feet 
long by 3% feet square within an hour The 
detachability of the end cells makes it possible to 
store the machine in an ordinary shed, as the total 
spread is 38 feet, which is reduced to 12 or 15 feet 
when the end cells are removed. The fore-and-aft 
length of this new biplane is 25% feet, and includ- 
rudder and the tail, the total 
lifting surface is 300 square feet. The 


ing the horizontal 
weight of the 
machine is 800 pounds, which is not great consider 
ing its size and rather heavy construction As the 


photograph shows, the Paulhan biplane appears to 


an excellent flyer. Aviator Paulhan has opened a 
school at St. Cyr, and several pupils have already 


learned to fly this new machine 


The chief advantages claimed by M. Fabre for hi 


system are (1) great strength and rigidity ( mall 
head resistance; (3) the non-use of tru ng 
with their liability to loosen or break and ith their 


automatic trane 


(Continued on page 99.) 


considerable head resistance; (4) 




















Ou accoun of the peculiar flexible construction of the wings, neither 


warping nor ailerons are required. 


Paulhan in flight in his new biplane. 


Paulhan is seated in the aluminium car and leaning forward, His padded aviator’s helmet 


shows above one of the guys, 


Three-quarter front view of the new Paulhan biplane, 
THE NEW MACHINE BUILT FOR PAULHAN ON THE FABRE PRINCIPLE. , 
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Curresponudewure 
Cost of the Winton Car 
t he Sk I AMERICA 
Janua ith, 1911, appears an il 
) touring ul You have pub 
‘ f tl ir as $4,250. This price should 
er i W VotTor Car COMPANY 
\ J. Ward, Advertising Department 


The Old Engineer Corps of the Navy 


lo the Editor of the ScrentTiric AMERICAN 
rhe eport that reciprocating engines, and not tur 
bines, are t ye used on naval vessels may perhaps be 
uM he theory that the jack-of-all-trades 
lea t na flicer ntroduced by the act of 
Augu § ind strengthened | the personnel 
et of om, I bearing its legitimate fruits in pro- 
d 1 of mediocre attainments as jacks-of-all 
trad » might, on the theory of each man to 
i b ‘ al line where he excels), have given 
great engineers, tacticians, gunnery officers, o1 
hat £ have been the best in the man I 
I ( t! iken the troubl to ascertain what 
a the old engineer corps of the navy, 
luding it iy calculations only such as were gradu- 
uted a cadet engineer ind who therefore were 
ht t engineering as a sole profession of 
graduated at Annapolis, 35 were dead 
‘ the date of m atest information as to the 
ere on the retired list of the 
navy had resigned from the navy to enter ivil 
calling ind 7 were on the active list of the navy 
Assuming that the men who stand highest in their 
cla S al on the whole, the men best qualified for 


their calling. and confining the count to the highest 


five me! n each class (one class has but three mem 
I t! ount shows 11 dead, 4 retired, 15 resig 
" I and ill in the service on the active list 
Thos ounted as resignations were all alive in 1908 
i ac} U.S. N. A. (Line) 
Death in Too Steep a Descent 
To the Editor of the Sctentiric AMERICAN 
The recent sad fatalities to my friends Mr. Arch 
Hoxsey and Mr. Ralph Johnstone prompts me to 
uidress you in view of giving my opinion as to their 
ise, especially in view of the fact no theory has 
sdvanced among the skilled in the science of 
lynami that locates convincingly the direct 
ause of these disasters, to say nothing of that which 
befell Mr. Moisant and some others before him 
An aeroplane in flight, with its nose dipped to 
ward ti earth, at an inclination at which it no 


iger retains an angle of incidence toward the line 
of descent, and wherein the center of pressure is en 
tirely gone from under the main plane, eventually 

! rravity—develops such terrific speed that it be 
omes impossible to again right the machine; the 
small area of surface on the horizontal control being 
inadequate to counteract the tremendous pressure now 
exerting its full force upon greater area of exposed 
surface, namely, that running along the main plane 
on top, near its leading edge 

! am of the opinion the extremely daring aviator, 


desiring to execute a sensational, rapid giide toward 


the earth while in flight, or while performing a spiral 
dip, likewise the aviator who makes too quick a land 
ing, unconsciously allow the center of pressure under 
the plan to remain at zero for far too long a period 


For, after executing either of the above-mentionel per 
formance he has dipped the nose of his machine so 
teeply toward the earth that the aeroplane no longer 
retains an angle of incidence toward the line of 
descent, and the great head-on pressure due to the 
terrific speed the forces of gravity have brought 
about, is now directed against and on top of the for 
vard edge of the main plane. This air pressure acts 
against and on top of the parabola of the curved 
surface of the plane situated immediately back of the 
leading edge Eventually the pilot pulls at his levers 
mn an endeavor to bring the machine to an even keel, 


miy to find that the area of surface on the horizontal 





mitre: is now insufficient to counteract the head-on 
pressure directed against the top edge of the main 
plane The latter offers an area of surface to this 


head-on pressure many times in excess of that pos 


sessed by the horizontal control, and so the aviator 
ig ntrapped to his doon 

As it not cor lered practical, by many, to in- 
crease t surfa of the ontal control, may I! 
Suggest the a bility f ¢ ouraging inventors to 


on the control 


produce a safety st ‘ u 


levers of aeroplanes, that will prevent flying up or 
down beyond a certain safe angle 
New York, N. Y JosepH W. CURZON. 


Wood Bending in Nature. 


lo the Editor of the Sctentiric AMERICAN 

In the November 12th, 1910, issue of the Scientiri 
AMERICAN you state that the chief objection to the 
use of wing warping in aeroplanes is that the spars 
are weakened by the constant bending I have read 
several articles to the same effect in current aeronau 
tical journals 

A good instance of the abuse which a good piece 
of wood will stand without distress is found in our 
raisin-stemming plants Jelow I show diagram of a 
part of a raisin grade1 

4 is a stationary post, B a hickory strip, % by 4 
inches, bolted solid at bottom to post and fitted with 
a pivot joint at D, upon which shuffling box C weigh- 
ing 250 pounds is mounted The box C, and conse 
quently the upper end of B, move back and forth a 
distanee of 4 inches at 300 strokes per minute. Thus 
a length of 30-inch B is flexed back and forth 2 
inches each side of normal position. These machines 
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are run continuously for ten or more hours per day 
for about two months each year, and the strips B 
last for years It would be impossible to subject an 
aeroplane spar to the abuse which these sticks stand 
without distress, and so it would seem that the injury 
in the case of the former was greatly exaggerated 


Bostonia, Cal DonaLp H. Gorpon 


The Mirror Problem 


To the Editor of the ScrenTIFIC AMERICAN 

The “Mirror Problem" submitted by Mr. Carl Her- 
ring, of Philadelphia, Pa., and published in your issue 
of December 24th, 1910, contains nothing of mystery 
whatever, and should offer no difficulty to one who 
gives it a moment's consideration. The question, “Why 
does a mirror reverse right and left, and not up and 
down?” is, in fact, a false statement of the propo 
sition; for while the mirror does not actually reverse 
either horizontally or vertically, it does reverse ver- 
tically just as much as it does horizontally The mir 
ror shows only such reversal as has already been 
given to the object reflected In placing a book before 
a mirror, the page is of necessity reversed from the 
position in which it may be read by the eye, and the 
appearance of the reading matter in the mirror de- 
pends wholly upon the manner of the reversal if 
the book has been turned side for side, then the re 
versal will be from right to left, but if the reversal 
has been top for bottom, then the letters will appear 
in their usual order, but upside down. The apparent 
reversal by the mirror depends upon the fact that it 
really does nothing of the sort, but gives back just 
what it receives. That this is true may Le made very 
apparent if printing upon u transparent sheet be held 
before the mirror, when, wether normal or reversed, 
it will readily be seen how accurately the image con; 
forms to the object before it 

The reason, of course, why the image in a corner 
between the two mirrors does not appear reversed, is 
that it is a secondary image, reflected from the other 
mirror, and because it was reversed in the first glass, 
must necessarily be in normal position when given to 
the second, because in this the eye sees it from the 
other side. 

Another, and perhaps an easier, method for some 
to understand, of explaining this matter, is through 
its analogy to the process of printing from types 
When the type comes in contact with the paper, it is 
easily understood that the image which it leaves must 
be identical with that of the face of the type, yet 
when we look st the type itself, it appears in reverse. 
The reason of this is that we see the type from the 
wrong side. If the type body were transparent, and 
we should look down through it to the face of the 
type in the act of printing, the letters would appear 
normal; but when we lift the type and reverse it so 
as to look directly at the printing surface, then the 
letters naturally take the reverse position. It is all 
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a question of which side we look at the object from, 
both in the printing and the image in the mirror; 
for in holding a printed page up before a mirror, we 
have already reversed the position, and as the mirror 
gives back exactly what it receives, we get exactly 
the same view of the printing as if we looked at it 
through the back of the sheet 

Mount Carmel, Ill D. E. KEEN. 

[We have received a flood of interesting replies 
to the Mirror Problem, but lack of space prevents ug 


from publishing more than one of them.—Eb.] 





Relative Strength of the World’s Navies 


in Armored Ships 
To the Editor of the Screntiric AMERICAN 
The annual statement from Washington giving the 
standing of the world’s navies appeared recently in 
the newspapers placing the United States in second 
ace; and almost at the same time there was pub- 





lished a dispatch from Berlin which stated that the 
United States would not be in second place if the obso- 
lete vessels had been left out of the standing. In the 
first place, both tables were reckoned according to 
tonnage, which is very misleading, as a nation’s naval 
strength depends entirely on her armored ships. 
While it is true that Germany will be in second place 
in a year or two, due to her greater activity in build- 
ing dreadneughts, she is not in that place now, ag 
the following table will show Germany, in her 
anxiety to throw out the obsolete American battleships, 
forgot that she as well as other nations has old ships 
contemporary with ours which also must be left out. 
To make this clear, I have separated the column 
under “battleships” into “modern” and “old,” as well 
as the dreadnought column into “dreadnought battle- 
Ships” and “dreadnought cruisers.” Thus it will be 
seen that while Germany apparently surpasses the 
United States in dreadnoughts, i. e., 17 to 10, such igs 
not the case at the present time, each nation having 
but four in commission. On the other hand, the su- 
periority of the United States in “modern” battleships 
the point, Germany 


s evident; and what is more te 
has one more “old” battleship than the United States, 


Ht WORLDS NAVIES BUILT OR BUILDING 1911 








B ships | ¢ sers Moder oO 
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Br s 0 
I t Db s s he reign s = = 
+ I i 3 * Charlestons is per the foreign statistics, 


The “old” battleships of each country in the above 
table and the total number of armored ships are as 
follows 

Class 
Great Britain ......... “Canopus” 
“Renown” 
“Swiftsure” 


DE: ONIN « i6 6d 0 ctccadasemas “Alabama” 
“Kentucky” 
“Towa” 
“Ind ana” 
Re eae ep eee ee ge “Mecklenburg” 
“Kaiser Wilhelm IL.” 
France ecards tk edb. dA eae “Brennus” 
“Gaulois” 
Japan ieee octets deaaelasatahice= 
“Sinope” 
Russia Se ey ee Pe aa ee “Imperor Nikolai IT.” 
rOTAI NUMBER OF ARMORED SHIPS 
Great Britain ......... a ee peAtwe ete 105 
OOO ein icad ewan beeeekkewe Edie eh ae 
EE SE Se oe ae eee 16 
France . of OE aie silts 's 65 &0e 8 0 tod ew' 42 
eee eee pete bias > nae saa dine . an 
ET EE” I A fe eC 27 
rei eee ae so inn anaes alas Fok & eta 27 
Austria nena ss 2 Patient ci.6!a & icauteced 14 
Argentina 3 
ME. Soca atta tbs Siea occa gees sare ance Nuntalate apace 3 
Spain oe ED EE ee a a ie ee ee ee 2 
Grand total . bis ee eee ee ee eer 350 


By the above list it will also be seen that even a 
year and a half from now the United States will sur- 
pass Germany in total armored ships by four, but her 
superiority in dreadnoughts will, of course, land Ger- 
many securely in second place. 


Brooklyn, N. Y. HaroLtp M, KENNARD. 
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The Rescue of a Sunken German Submarine 


How the 


LTHOUGH submarine navigation is admittedly 
&£ dangerous, it will come with a shock of sur 
prise to many people to learn that during the past 
ten years, according to recently published statistics, 
the lives of 129 officers and men have been lost in 
some twenty serious accidents which have occurred, 
all of them during peace maneuvers Most of these 
fatalities might have been prevented had there been 
at hand, or within reasonable distance, the proper 
appliances for quik kly locating the sunken vessel and 
raising her to the surface. It was only in connection 
with the latest accident, which occurred to a German 
submarine, that a suitable salvage plant was avail- 
able; and it proved its efficiency by raising the vessel 
within three hours after reaching the scene of the 
disaster 

Of the submarine accidents above referred to, seven 
occurred in the French navy, with a loss of 54 lives; 
five in the English navy, with a loss of 28 lives; two 
occurred to Russian submarines, with a loss of ?1 
lives: one Japanese accident occasioned the loss of 
14 lives; Italy in one accident lost 8 men; and the 
United States in four accidents has been so fortunate 
as to lose no lives 

The speedy raising of the German submarine “U.3,” 
which sank in the harbor at Kiel, was due to the pos- 
session by the Germans or a sea-going, salvage dock, 


navigating under its own steam, which was 


capable o 
built expressly for the raising and docking of sunken 


submarines This vessel, the “Vulcan,” which is 
shown on our front page in the act of raising the 
“11.3." is a double-hull vessel, 230 feet in length, with 
a lifting capacity of 500 tons The width between 


the two hulls is sufficient to admit with good clear- 
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Cross-section of the ‘‘Vulcan,’’ showing a submarine 

lifted by the gantry crane and placed upon the 
removable floor of the dock. 


ance the largest submarines. At a suitable height a 
shelf is formed along each wall of the interior open- 
ing, and upon this rests the removable floor of the 
dock. The iwo hulls of the ship are each built with 
watertight compartments of large capacity, similar to 
those which are found in the side walls of the ordinary 


floating dock When a sunken submarine is to be 
raised, the “Vulcan” steams to the wreck, and is 


moored securely in position above it Spanning the 
well between the two hulls are two massive gantry 
cranes, each provided with heavy lifting tackle driven 
by electric motors The first operation is to fill the 
compartments until the vessel has sunk to the re- 
quired depth. The floor of the dock is then moved 
clear of the .well. The lifting tackles are now low 
ered and made fast, either to chains which have been 
slung around the body of the submarine, or to two 
massive eye-bolts which are permanently riveted into 


the submarine’s hull At the order to hoist away, 
the submarine is lifted free from the mud and drawn 
up within the well, until its bottom is clear of the 
supporting shelves on the inner faces of the two 


hulls, above referred to. The dock floor is then placed 
in position upon the shelves; the water is pumped 
out of the two hulls, and the “Vulcan” rises, lifting 
the submarine and the dock floor clear of the water. 

There is some confusion in the accounts which have 
been cable: 


over regarding the loss and salvage of 


submarine “U.3.’ As soon as the accident occurred, 
the crew released a spherical buoy containing tele- 
phone apparetus, which rose to the surface, uncoiling 
its wires, the lower ends of which were attached to 
the hull and led to a telephone within the vessel. 


By this means the captain of the “U.3" was able to 
communicate with the surface; and he reported that 
the vesss 
and that 
Orders we 


had a forty-eight hours’ supply of oxygen, 


ie crew were in no immediate danger. 
at once dispatched for the “Vulcan” to 
Proceed to the scene of the disaster. According to 


one report, a floating crane, pending the arrival cf 
the “Vulcan,” succeeded in lifting the bow of the 
submarine sufficientiy for twenty-seven of the crew 
to escape through the torpedo discharge tube, the cap- 
tain and two lieutenants electing to remain in the 
conning tower until the arrival of the “Vulcan.” The 
breaking of a ventilator, however, and the subse 
quent flooding of the vessel, unfortunately proved fatal 
to the three officers. On the arrival of the “Vulcan,” 
she was moored above the wreck, and in three hours’ 
time the vessel appeared above the surface 

The “U.3" was built at Danzig in 1909. She dis- 
places 300 tons, and is of the submersible, as against 
the true submarine type. The hull proper is circular 
in cross section; but she is provided with a deck 
which extends the full width of the vessel and is 
rounded down to connect with the circular shell. An 
end-on view of these vessels, therefore, gives them a 
flattened U-seccion In November last, in company 
with submarine “U.4,” the “U.3" made the  pas- 
sage from Cuxhaven around the Skaw to Kiel, a dis 
tance of 540 miles, in about forty hours, the journey 
being made without any convoy. 


Climatological Returns from the 
British Colonies 


< English Meteorological Office has earned the 

gratitude of meteorologists, climatologists, geog- 
raphers, and medical men by undertaking to place at 
the disposal of the scientific world the meteorological 
observations made in the British crown colonies and 
protectorates, which have heretofore been merely 
filed in manuscript at the Meteorological Office, or 
published in a most inadequate form in the Blue 
Books of the Colonial Office. Information concerning 
the climate of these colonies—a most important 
matter to prospective settlers—has been extremely 
difficult of access. 

In 1907 the director of the Meteorological! Office 
prepared instructions as to organizing and publishing 
meteorological observations, and these were widely 
circulated in the colonies in question, through the 
Colonial Office. The form of publication in the Blue 
Books has been much improved in consequence, and 
arrangements have now been made to print off addi- 
tional copies of these meteorological records, which 
the Meteorological Office will distribute to appropriate 
scientific institutions throughout the world The 
Office will also publish and distribute summaries of 
the meteorological returns that it receives in manu- 
script from many distant parts of the world. 

Among the places from which data are available 
are: Gibraltar, Cape Spartel, Falkland Islands, St. 
Helena, South Georgia, Suva (Fiji), Fanning Island, 
Malden Island, and Ocean Island 


Forest and Field as Hospitals 

N general the treatment of disease among primitive 
races resembles the healing by prayer and faith, 
and other superstitious practices, which are not un- 
known in civilized countries, but most savages im- 
prove upon our miraculous healers by isolating the 
patient Experience has taught them the danger of 
infection, but the isolation of the patient is prompted, 
not by this danger, but by the belief that the sut- 
ferer is possessed by a demon, as certain European 
sects still believe to be the case with the insane. Vari 
ous methods of expelling the demon are practised. One 
is especially interesting because of its resemblance 
to a method, mentioned in the Bible and practised 
by our forefathers, which is always erroneously inter- 
preted. Diseased persons were placed outside the 
gates of the city, not to prevent infection, which was 
rather promoted by placing the patient exactly where 
traffic was most congested, but to facilitate cure by 
the patron deities which, in all popular beliefs, sit 
at the gate of the house, the city, or the state In 
central Sumatra lepers are driven from the village to 
a forest, “to beseech the gods of mountain and forest 
to cure them.” In many districts huts are built in 
the forest for the sufferers. The natives of the island 
of Nias, in epidemics, compel the sick to go out into 
an open field, where a shed is erected to shelter them 


The Current Supplement 
HE current Supplement, No. 1830, opens with an 
article by Prof. Joseph W. Richards, entitled 
“What Electrochemistry is Accomplishing.”—-Many in 
ventors have devoted time and brain work to the per- 
fection of means for manufacturing rolled beams, and 
of later years, more particularly to the manufacture of 


“*U.3”’ was Raised by a Special Floating Dock Built for that Purpose 


so-called “H" beams. Mr. G. E. Moore reviews recent 
practice followed in the manufacture of these rolled 
“H” beams.—-Some excellent formulw# are given for ob 
taining various zinc finishes.—An interesting Mexican 
forest railway is described by Mr. A. Reiche.—Sir 
Joseph J. Thompson's presidental address to the 
Junior Institution of Engineers, dealing with the rela 
tion of pure science to engineering, is summarized 
An analysis of Joseph's Brucker’s scheme for cross 
ing the Atlantic in an airship is presented —Very 
curious and singularly interesting are the compara 
tively little known details of the origin and progress 
of the rite of deification or consecration, which at 
one time obtained se extensively for the Caesars. Mr 
P. F. Mottelay discusses this rite on the basis of some 
recent discoveries that have been made by one of the 
prominent members of the French Academy of 
Sciences 


Mimicry with the Mimic Left Out 


By Benjamin C. Gruenberg 

gees: doctrine of “natural selection,” particularly 

as it has been applied by some of its friends in 
the interpretation of certain special phenomena of 
nature, is receiving a great deal of adverse criticism 
—not only from experimental botanists and zoologists, 
but also from competent field naturalists. The theory 
of “Mimicry” has supplied material for much con 
troversy; but until recent years most of this has 
been of a speculative character, since there had not 
been gathered enough facts to warrant any conclusions 
one way or the other. The theory itself is fascinating 
enough, and has been quite satisfactory io the un 
critical lovers of nature. 

There are known many cases of truly remarkabl 
resemblance between species of animals belonging to 
totally different families. The most common example 
in this country is that of the resemblance between 
the “Monarch” butterfly and the “Viceroy.” This 
curious relation was first pointed out by Bates, from 
his studies in tropical America; it was independently 
discovered by Wallace in tropical Asia and in the 
Malay archipelago, and since observed by many stu 
dents in all parts of the world Wallace has given 
the best statement of the general facts, which are 
essentially as follows 

1. The two species always occupy the same area 
and inhabit the same kind of stations 

2. One of the two (the “mimic”) is always more 
defenseless than the other 

3. The mimic is always less numerous than the 
mimicked species 

4. The mimics differ considerably from the bulk 
of the species in their own family 

fh. The resemblance is always superficial, and ex 
tends only to such characters as are concerned with 
the general appearance. Under these conditions it is 
very easy to believe that the more defenseless species 


derives certain advantages, in the sense of protection 


against common enemies, from its resemblance to the 
better-defined species And according to the doctrine 
of natural selection, if applied to these resemblances, 
the resemblance is the result of the gradual elimina 
tion of those individuals among the ancestors of the 
“mimic” group who least resembled the “models.” 

The most recent contribution to a knowledge of 
the actual facts is that of R. C. Punnett, Professor 
of Biology at Cambridge University, who spent the 
summer of 1909 in the island of Ceylon making a 
special study of the whole problem. In Ceylon there 
are many good examples of “mimicry,” and the 
corditions for study were very favorable 

Prof. Punnett found that the “models,” which are 
supposed to derive their superior protection from a 
combination of unpalatability and distinctive colora- 
tion, have not the identical distribution of the 
“mimics,” which are supposed to derive their pro 
tection from their resemblance to the models; at 
most the areas of distribution overlap. The common 
birds, which are supposed to be the agents of natural 
selection in the elimination of those formes that 
did not sufficiently resemble the model, are found 
rarely to attack any of the butterflies. On the othe: 
hand, the common lizards are very voracious, and 
destroy large numbers of butterflies as wel! as of 
other insects; but by actual experiment it was found 
that the lizards make absolutely no discrimination 
between the supposedly “unpalatable” forms and the 
supposedly “unprotected” relatives of the mimics 
The failure to discriminate was also observed in the 
only other serious enemy of these insects—-a certain 
fly that attacks the butterflies, pierces the thorax 

(Continued on page 99.) 
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Equilibrium and Rest Positions 


The Mechanics of Keeping One’s Balance and Being Comfortable 


standpoint of mechanics alone, and 


YROM I 
4 
uside from physiological reasons, a man is ordi 


narily mn the most comfortable position when he is 
in the most stable equilibrium and for physiological 
reason vhen most relaxed Comfort in its relation 
to equilib: npl liability te avoid falling A 
body is probably in the most stable equilibrium when 


its height is a minimum, the area of its base a 


and a vertical line drawn from the center 


of the mass passes through the center of the bass 
Reasoning from this definition would lead to the 
conclusion that a man lying on his back with limbs 
pread ‘ ! ymply with the conditions, and this 
is not infrequently the case of position for extreme 
relaxa i This brings out another idea, and that is 
that oF rests only when the muscles are relaxed 
Par ! body may be rested at a time Such is 
the condition when one sits down in a chair Such 
is also th ase when one stands, bearing most of the 
weight of the body on one limb. Such a position also 
complic fairly well with the 

definition f stable equilibrium, 


trary to the law of gravity, and there 


By A. A. Somerville 


is a tendency 


to settle back to a stable position 


I 
the feet 
the center on a football team in action. 


When a person expects a playful onslaught or attack, 
e braces himself or becomes more stable by placing 


farther 


apart—note the common picture of 


Sometimes 


for greater stability or for a stronger brace the hands 


are placed on the knees to stiffen the body, the action 


t 


height and maximum base The 


this is for the 


the body may be pushed ahead 


one would topple 


being the same as that of resting the arms upon the 
able 

This is carried to a still greater extreme by a man 
in a football line, where he crouches so low as to get 
both hands on the ground, and so has a minimum 
constant training a 
football lin receives is to get low 
The track man starts from a crouching position, but 
purpose of preserving kinetic or moving 
rather than static equilibrium, for when crouched 
while due to its inertia 


over backward if he attempted to 


detained. The length of timé during which the sus- 
pense continues depends entirely on the extent of the 
surprise or the lack of ease which is felt, which, of 
course is greater among strangers than friends. 


Metals More Precious than Gold 
NASMUCH as it is the standard of currency, most 
] persons seem to think that gold is the most pre- 
cious of all the metals. This, however, is a mistaken 
Indeed, the number of metals which, at the 
time, are more valuable than gold, exceeds 


notion 
present 
the number of those that are of less value. 

The cheapest, but not the most plentiful of metals, 
is iron. In its class are lead, zinc, copper, arsenic, 
nickel In the next 
class, with reference to gold, we find antimony, cad- 
bismuth. A sharp rise in the 
class and 
that compris- 


tin, mercury, aluminium, and 


mium, sodium, and 


scale of prices intervenes between this 


the next approaching that of gold, i. e 
ing magnesium, manganese, 


tungsten, silver, thalium, and 





principal thing to 








molybdenum, all of which are 
sold by the prices 
varying quite a good deal. Then, 


ounce, the 


in a_class by itself, so to speak, 
comes chromium, a metal whose 
ores occur somewhat abundant- 
ly in the Shetland Islands, but 
which is difficult to procure in 
the free state 

At this point enters gold. 
Of the metals more precious 
should first be 
peculiar one 
known as platinum, found in 


than gold, there 
mentioned that 








be ¢ iblished in this article 
For thi pe several photo 
graphs ha been made especial 
ly o fit the case and others 
have been picked up that fill 
in admirabl vell 

To begir th, standing in a 
rest position betokens sociabil 
ity rather than business. To this 
any military fficer will testify 
Pose iy it ha been fixed by 
custom, but more likely by effi 
clency The most common il 
lustration possible, that of a 
uniformed cadet at “Attention” 1. Position at 


and “At Rest shows the idea attention. 


In the first case he is ready to 


9 


4. Leaning against 
a chair. 


3. Plumb line 
on one foot. 


Position 


at rest. here. 


5. No arch 


California, Canada, Brazil, Aus- 
tralia, on the slopes of the Ural 
elsewhere, 


6. With legs 
crossed. Mountains, aon d 


Platinum is said to be really an 





“go.” Here there is practically 


no relaxation whatever—all mus 
cle tense; also perfectly erect 
which implies that the center of 
gravity § line falls directly be 
tween the feet or center of the 
base 

In the second position, “At 
test,” most of the weight is 
thrown on one foot, the one in 


the rear, the other foot thrust 


forward, the body thrown only 


slightly forward, and the center 


of gravity line falling within 
or very near the rear foot A 
special picture has been made 





to show this by hanging a plumb 





alloy of the metals platinum, 
palladium, osmium, 
rhodium, and ruthenium, togeth- 
er with a little gold and iron, 
All these, save the last, are 
“noble” metals. They do not tar- 
nish in the air, and are not 
soluble in any single acid. 
plentiful metal oc- 
platinum is 
takes its 
grayish 


iridium, 


The most 
curring in native 
that from which it 
name. This is of a 
color, and, with one exception, 
substance 


Its fusing point is ex- 


is the heaviest 
known. 
tremely high, and this property, 


together with its freedom from 








line directly in front of a man 


so posed. The limb placed for- 


ward is almost wholly relaxed 


However, if this position is held 
very long, it becomes uncomfortable. It has been sug. 
gested that this position of rest is typified in the case 


of a tent pole and guy rope—one supports the weight, 


and the other is thrown around in any direction to 
balance any forces that may suddenly appear. 
Note the case of a civilian (Fig. 4) in a place where 


he is not free to sit down, but leans instead, and he 
When frequently 
makes use of this third support 


really forms a_ tripod tired one 
An aged person may 
use a cane, and not be lame in either limb, but the 
cane is used as a prop, and so enlarges the base of the 
supporting body. In this case it is not for resting, but 
rather for stability, which indirectly leads to comfort 
habit 


leaning on a desk when writing, and also when eat 


Another which is restful in itself is that of 


ing, if the latter were only permissible in polite 


soctety This is a case of making the elbows or arms 
support part of the body, or really broadening the base 
of support 

In reality, when one is standing erect, his form is 
very much like that of a top standing on a point 
Fig. 5 shows that the base is really very small. The 
statement has also been made that by crossing the 
limbs at the knees, as one sometimes does when not 
putting up a very dignified 


lock is 


Breater stability 


appearance, a so-called 
formed within the hip bones tending toward 


The latter end is possibly attain 


able, but not by any interlocking of the bones, as the , 


But, due to the X or cross 
right or left, the 


pietures probably show 


formed, if one tips either to the 


center of mass of the bod 


which is con 


7. A crouching start. 


EQUILIBRIUM AND REST POSITIONS 


upright After 
may gradually be 


start running while in an position 


once started, however, the body 


brought to a more nearly upright position, and now 
due to its own inertia it will be kept moving. 

This crouching position is well shown in Fig. 7. 
The picture was made at a regular track meet, and was 
caught at such a time that the smoke of the starter’s 
pistol is seen while the runners have not yet left 
their positions. 

A different motion is brought out in the case of 
throwing When a baseball player throws a ball, a 
twisting motion is used, what in mechanics is called a 
torque He bears all the weight on one foot, and 
uses that foot as a pivot about which he swings, using 
the other foot and limb as a lever to push himself 
around It is much on the same principle as swing- 
ing a stone in a sling, except that without the sling 
the man simply pushes himself part way around by 
taking a step forward and around the other foot upon 
which he is standing 

Things to be noted then are these: One uncon- 
sciously assumes a rest position; this is when most 
relaxed and To withstand an attack, 
the muscles become tense and the base broadened, that 
This 
‘attacking’ a man or sur- 


most stable 


is, both feet are made to support the body. 
latter is easiest noted by ‘ 
prising him If one is suddenly stopped by some- 
one else when he least expects to be interrupted, he 
momentarily braces himself and assumes a position 
akin to that for defense. He then gradually shifts 
the weight to one foot, and rests while he is being 


tarnish, renders it available for 
the manufacture of crucibles 
required by 
very 
It is also sometimes used as @ 


and other vessels 


scientists to withstand a 
high temperature 
substitute for gold in photography; and when depos- 
ited in a thin film on the interior of the tubes of 
telescopes, it forms a dead-black surface that prevents 
the light from being reflected by the polished sides. 
The demand for platinum largely exceeds the supply; 
hence the metal is ever advancing in price. 

Palladium is of a lustrous white color. It is the 
most easily fused of the metals found in platinum 
ore, and can even be volatilized. A curious quality 
of this metal is that, when heated to redness, it is 
porous to hydrogen gas, allowing it to pass through 
same manner that blotting-paper 
permits the passage of water. The silvery-white color 
of palladium and its freedom from tarnishing render 
it useful for making scales and division marks on 
scientific instruments. A mixture of this metal with 
mercury is sometimes used in dentistry. 

Osmium is a metal that possesses two remarkable 
In the first place, it is the most refrac- 
tory of the metals, resisting fusion at the most intense 
heat. It is also the heaviest of the substances, being 
twenty-two and one-half times heavier than 
Together with iridium, it occurs principally 
in a peculiar variety of native platinum called osmir- 
idium. This mineral differs from ordinary platinum 
ore in that it contains a larger proportion of osmium 
and iridium than platinum. Osmiridium is found in 
small particles varying in weight from one-sixth to 
one-third of a grein. These particles are extremely 

(Continued on page 100.) 


somewhat in the 


properties. 


almost 


water. 
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Some Typical Groups of American Aborigines 


‘enes of Life and Customs Among the Natives of Our Hemisphere 


By Randolph I. Geare 


HE present article is intended to convey briefly The Eskimos of Smith Sound, northwestern Green- 82 degrees. The name “Estimo” is said to mean 

an idea of the appearance and chief character- land, are the most northern inhabitants of the world. “eaters of raw flesh.” We all know in a general way 
istics of typical representatives of several of the Bands of these people winter as far nor‘) as latitude what the Eskimos look like. They are of medium 
most prominent stocks of American Indians. 79 degrees, and they have summer camps as high as (Continued on page 100.) 

















Sioux family group.—Man returning from the chase, girl beading a moccasin, 


Eskimo family at Smith Sound in merriment at preparing to haul home a 
and woman dressing a hide. i 


small seal. 


























Western Eskimos. Mexican and South American Indians. Maya-Quiche Indians of Guatemala. 


Woman in center ud in caribou sh : one to right in marmot skins; the On the left a Jivaro Indian; in center an Oazaca woman ; 0 Once the most highly cultured of al! nations of western hemisphere 


n yids a barbed harpoon, the right a Piro Indian, a family group. 














Tehuelche Indians of Patagonia. Cocopa group of Mexican Indians of Sonoran province. 


in skins of animals, make tents of hides and live on animal food. They are tall and athletic Young man teaching boy to shoot, woman pounding corn, and girl carrying baby. 


TYPICAL GROUPS OF AMERICAN ABORIGINES 
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Science 


in the 


Current Periodicals 


In this Department the Reader will find Brief Abstracts of Interesting Articles Appearing in Contemporary 


A New Camera with ‘“ Full-Sight” 
View Finder 


wn KE imera vith fixed focus, or with a fo 
zg scale ire popular with amateurs for 


vork high standard of perfection 

sought ittaines, it is generally admitted that the 
esults can be secured only by the use of a 

“I ij glass focusing screen, on which the view to 


be photographed can be seen in full and focused by 


direct pection of the image upon the screen The 

th arrangement, however, brings with it an 
bvious lisadvantag: It necessitates a series of 
t wh as focusing, moving the focusing screen 


to admit the plate carrier, inserting the 


utter, setting the shutter, opening the plate carrier, 


ind of n is the camera ready for exposure In 
many instance especially in landscape work, the de- 
lay incident upon these operations is of no particular 
onsequence But on the other hand, quite often it is 


ndispensable to have the camera in readiness to make 
the exposure at a moment's notice, and in such cases 


camera working on the usual direct focusing prin 





ivele neonvenient or even useless. Cameras have 
been ynstructed in which the image formed by the 
ens was cast, by means of a mirror set at an angle 
vithin th 1mera, upon a ground glass screen placed 
horizontally in the top of the camera. Cameras of 
this type, however, have a number of disadvantages 
Th ‘ 1inous, expensi and, in use, must be 
I d ficier low to enable the operator to look 
down or focusing creen The result of this last 
feature | n undesirable and unnatural perspective 
Th is, therefore, scope for the invention of an 


mproved imera, which should offer the advantages 


f direct vision focusing, while avoiding the short- 
comings of the mirror camera An apparatus which 
seems to fulfill the necessary conditions is described 
by F. W. Oelze, in Die Umsehau, and is presented in 


ir accompanying iliustrations It will be seen that 


the camera when folded up, occupies but a small 
volume On the right hand side there is a slit § 
into which the plate holder is inserted The milled 


head V is then turned, whereby the plate holder is 


held fast fn place The body of the plate holder is 
then simply, pulled out, leaving the plate, held in 
light frame, in the camera. The plate is next lifted 
up out of the field of the lens by two turns of the 
miltied head At the same time the focusing screen 
automatically advances into the place previously oc- 
cupled by the plate, so that the view becomes visible 
the ground glass, the light being screened off 
1e shade L 

The adjustment of the focus is most conveniently 
effected by adjusting the position of the base strips D, 
upon hich the lens holder is mounted, this motion be 
ing effected by means of the fore finger as indicated at 
E. applied to a projection situated at a suitable point 
After thus setting the focus, which can be done very 
rapidly, the camera is ready for making the exposure 
by pre ing the knob A, shown in Fig. 2 This actu 
ates the shutter, pushes back the focusing screen and 
exposes the plate 


The camera has a number of additional new fea 


























Original portrait. 


ture of which one may be mentioned, which consists 
ety device, preventing any possibility of ex 

ng ur plate twice Another interesting («de 

vi hn arrangement wherel the camera ordin 
arity itsell 1utomat uly in position for focus 
Zz nitely) distant ol that is to say, in the 
posit I ond | focus To give 
an idea of the extret ty of thi new 
i i been successfully 

used even for wh d t} photograph- 


Periodicals at Home and Abroad 


ing of fish under water In the interest of persons 
who are already possessors of other cameras, and who 
may wish to avail themselves of the advantages of 
this new invention, it may be mentioned that the es- 
sential parts can also be obtained separately in such 
form as to ve adaptable to an existing camera The 


idvantages of this new departure in the field of pho 

















Fig. 1.—Front view, showing manner of focusing 
with index finger. 

















Fig. 2.—Rear view, displaying focusing screen. 


NEW CAMERA WITH FULL-SIGHT VIEW FINDER 
AND FOCUSING SCREEN 


tography seem to commend themselves both to the 
amateur and the professional photographer, and it 
would seem that there should be quite a demand for 
cameras equipped with this “full-sight” view finder 
and focusing screen. 


The Right and the Left Face 


|" is at the present day well known even to the 
layman that various functions of the brain are 
localized at definite points. This may become evi 
dent, for example, if a particular portion of the 
brain becomes affected by disease, accident, or under 
the knife of the operating surgeon or the experi- 
mental physiologist Some extraordinary derange- 
ments of the mind may arise in this way. Thus in 
certain diseased conditions a person may lose his 
power of speech, though fully retaining his under 
standing and the control of the muscular mechan- 


gently controlling certain of his actions Such a 
person, for example, when handed a spoon, though 
perfectly aware of its proper purpose and use, may 
go through some such ridiculous action as that of 
combing his hair with the article offered him. Now 
a curious fact is, that, while the brain is, of course, 
symmetrical as to its gross structure, its two halves 
in the adult individual are found to be set apart for 
an essentially different set of functions In right- 
handed persons practically all the higher mental 
faculties are seated in the left cerebral hemisphere, 
This dissymmetry in the development of the body 
and brain is accompanied, not unnaturally, by a 
certain inequality in the features of the two halves 
of the face We are so accustomed to viewing a 
face as one unit, that the usually slight differences 
between the right and left sides do not ordinarily 
strike 1 
Hallervorden, and described by Dr. Hildebrandt in 
Uber Land und Meer, this peculiarity of the human 
countenance is brought out clearly. The method has 
the further advantage that it enables us to instine- 


s But by a very simple artifice devised by 


tively interpret each of the two aspects of the face 
by that involuntary faculty of judging faces, which 
is partly innate in us, and partly sharpened by inces- 
sant practice Hallervorden simply takes an exactly 
full-face portrait of the person who is to form the 
subject of the experiment, and makes two copies, 
one prepared in the ordinary way, the other inverted, 
(This latter is easily obtained if the negative is 
taken on a thin film, which is then simply copied 
with the film-side outward.) Each copy is divided 
in two by an exactly median cut (halving the line 
between the pupils of the eyes), and the right half 
of the true copy is joined to the left half by the 
inverted copy (corresponding to the right side of the 
original) In this way an entire face is obtained, 
containing only the features of the person's right 
side Similarly a left-sided face is obtained. Our 
illustrations show a number of portraits treated in 
this way. It may be observed that the right-sided 
face has a rather more wide-awake expression in 
each case than the left-sided face There is some- 
thing more passive and lifeless about the left-sided 
face The .ight-sided face seems to express more 
truly the intellectual character of the individual. 
It should be mentioned that the portraits here 
reproduced are those of right-handed people. In 
the case of a left-handed person, the relations would 


probably be reversed. 


Nuptial Plumage of Birds 

T has been generally believed that the brilliant 
| plumage exhibited by the males of many species 
of birds during the spring, that is, during the mating 
season, is directly connected with the physiological 
condition of the birds at this time, and various the 
ories have been formulated to account for the facts. 

Director Joseph Grinnell, of the Museum of Verte 
brate Zoology of the University of California, has 
found in the California linnet some facts that do not 
agree with the common belief. In this bird the male 












































Right aspect. Left aspect. 


THE RIGHT AND THE LEFT FACE 


ism involved in articulating He has simply lost 
his “word-sense,” and is suffering frém what the 
physician calls “motor aphasia.” Injury to another 
brain center leaves a man some power of speech, but 
though his hearing is perfect, he can not under- 
stand a word of what is said to him. This condi- 
tion is technically known as “sensory aphasia.” Still 
another aberration, known as “apraxia,” leaves a 
man with his normal faculties of understanding, but, 
while he is not paralyzed, he is incapable of intelli- 


Original portrait. Right aspect. 


presents a very brilliant red breast .and neck during 
the mating season, whereas in the autumn and winter 
the feathers have a dull grayish coloring, with a mere 
suggestion of pink. But the bird does not molt (change 
its feathers) in the spring, nor is there new pigment 
formed in the feathers. By collecting a series of 
feathers from August, when the bird does molt, to the 
following spring and examining these very carefully, 
it was found that in the new feathers the brilliant 
red is confined to a narrow band, which is overlapped 
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py the edge of the adjacent feathers. The overlapping 
portions are white, and very brittle. During the win- 
ter these delicate portions are rubbed off and lost, so 
that when the mating season arrives, the bird has its 
prilliant coat. Mr. Grinnell emphasizes especially the 
fact that this brilliant coloring is actually produced 
in the fall, after the mating season, at a time of the 
year when the vitality of the birds is supposed to be 


at its lowest ebb 


Archzapteryx the Primordial Bird 
“CIENCE has its share of romance. More obvious 
Ss perhaps than in other departments, is this ele- 
ment in palwontology, the 


through a toothed stage. It is a well-known funda- 
mental law of biology that every individual, in the 
course of his development, recapitulates in more or 
less distinct (though, of course, abbreviated)  se- 
quence, the stages through which his species as a 
whole has passed in its evolution during past gener- 
ations. 

-aleontology and embryology therefore unite in 
this, as in so many other instances, and by their 
evidence proclaim the origin of the feathered folk. 
It appears that the remote ancestors of the birds 
were winged reptiles. And the Archeapteryx takes 
its place near the transition line—not quite bird, yet 
more than reptile, it stands as a connecting link on 


of measurement would lead to a corresponding great 
advance in that science, by no means the least im 


portant, which deals with the evolution of 





himself. 

An instance of such an application is described by 
John Gray in our contemporary Knowledge, from 
which we quote the paragraphs which follow: 

“Tt will be convenient, in explaining the nature of 
the exact science of man, or, as it is usually called 


anthropometry, to regard man as a machine, co 


prising a framework or structure and highly com 
plex functions. 

“To measure the framework of man is a compara 
tively easy matter. With the graduated rod and the 


calipers we can measure sta 





science which seeks to re- 
construct and spread before 
our mind’s eye the con- 
ditions and forms of life 
upon earth in ages long 
past, extending back mil 
lions of years before the ad- 
vent of man The study of 
the fossil remains of far-off 
progenitors of our contemp- 
orary fellow-inhabitants of 
he im- 


this globe speaks to 
agination with an _ irresisti- 
ble invitation to summon up 
before our mental vision a 
vivid view of the strange 
and often terrible forms 
which in the gray dawn of 
our present era peopled this 


























ures, head diameters, and 
other dimensiong of the 
) 


body; and the weight can 


measured with the weighing 


SS fj 


machine 

“The simpler physiological 
functions, such as acuity of 
vision, color vision, and 
other sensory characters, can 
also be readily measured, But 
when we come to deal with 
the more complex physio 
logical functions, those usu 
ally known as psychologi 
the difficulty greatly in 





creases 

“The value of measuré 
ments of psychological or 
mental characters is, how 








planet And the _ picture 
which thus rises before us is 
wonderful enough to satisfy 
the demands of the most 
blas¢é, to arouse some inter- 
est and wonder in the most 
matter-of-fact and unimaginative mind 

From a more strictly scientific point of view, the 
principal interest attached to the study of paleon- 
tology arises from its relation to the theory of evolu- 
tion, and the light which it sheds on many phases 
of the problem of the origin and development of 
species. From time to time a new specimen is dis- 
covered which reveals some feature of surpassing 
interest, some drastic example of the universal thread 
wnich connects all forms of life. 

We celebrate this year the fiftieth anniversary of 
an instance of this kind, and on this occasion C. W 
Neumann recalls the circumstances of the case, in 
an article published in Reclams Universum. Half a 


century ago Dr. Hiaberlein, a German physician, dis 
covered at Solenhopen a specimen of a remarkable 
creature, combining in itself some of the essential 
characteristics of birds with those of a reptile. Im 
pressed upon a slab of the Solenhofen calcareous 
slate there appeared, in the find of 1861, an almost 
complete skeleton, considerably shuffled up, it is true, 
yet clearly enough defined, and scattered among the 
bones were seen an abundance of large feathers. One 
remarkable feature, such as is found in no existing 
bird, was the long tail, containing a large number 
of vertebre, and set with a series of long, stiff 
feathers in fern-leaf fashion A well-preserved foot 
(clearly visible in Fig. 1 of our illustrations) is 
seen to be armed with strong claws. Head and neck 
were missing on this specimen It was therefore 
with great joy that paleontologists received the news, 
some sixteen years later, that a second, and this time 
a remarkably perfect specimen had been found, in 
the same locality as the first. A view of 


Fig. 1.—Slab discovered in 1861. 





From Reclams Universum. 
Fig. 2.—Slab found in 1877. 
ARCHAEAPTERYX THE PRIMORDIAL BIRD 


that slab of Solenhofen slate, a page in the earth's 
historical record of ages long gone by. 


Measuring Your Intelligence: John 
’ ° 
Gray’s New Instrument for Testing 
* ” 
‘** Perseveration. 

N° science makes much progress until its votaries 
4 succeed in applying to its phenomena the meth- 
ods of exact measurement. The sciences of chemistry 
and physics, after the introduction of exact methods 
of weighing and of measuring space, temperature, and 
potential, advanced by leaps and bounds. We have 
good reason, therefore, to believe that the application 
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Fig. 3.—Ideal reconstruction. 


ever, 80 great taat strenuous 
efforts have recently been 
made by anthropologists to 
discover some more or less 
exact methods Intelligence, 

for example, plays so import 
ant a part .n all the affairs of human life that a 
fairly acc.rate method of measuring it would be of 
the greatest practical value to the educaticnist. to 
the military or naval officer, and to the business man. 
not to speak of the impulse which it would give to 
the science of man. 

“Most of the methods of measuring intelligence at 
present in vogue are personal estimates by teachers 
or others who are acquainted by long experience with 
the mental character of the person to be tested 
These methods have been found to be only very rough 
approximations, as there is by no means govud agree 
ment between the results obtained by different ob 
servers. 

“The examination test is recognized as a good test 
of intelligence, but it involves other factors which 
have little or nothing to do with intelligence, az 


d its 


correlation with success in after life is not very high 

“It appears to me that simple and exact methods 
of measuring certain physiological properties of the 
brain which have a great influence on our mental! 
growth, promise to give much more valuable results 
in the measurement of mental character than cither 
the personal estimate or the examination test 

“As an example of this I take the measurement 
the persistence of a nervous current or disturbance 
in the brain after the external impulse has ceased 

“For this purpose I have devised a simple apparatus 
by which flashes of colored light cap be thrown i 
rapid succession into the eye. (See Fig. 1.) 

“The apparatus consists of a revolving mirror. th: 
axis of which is horizontal, and which can be turned 
at any required speed by a handle and belt gearing 

The speed at which the axis is rotating 


any instant is shown by a speed indicato: 





this is shown in Fig. 2 of our illustration. 
It enables us to form a very accurate idea 
of the actual character and appearance of 
the “Archeapteryx,” that is to say, “Primor 
dial Bird,” as this animal has been termed. 
The result of the scientific reconstruction of 
the specimen is visualized in Fig. 3 of our 
illustration Archewapteryx possessed a pair 
of wings, with which it doubly propelled 
and sustained itself in mid-air, after the 
manner of a bird But these wings were 
not as yet so completely specialized as those 
The digits, which in birds 
are entirely fused into the wing, projected 


of a true bir 


and were armed with claws, and were evi 
dently used by Ar hwapteryx to take hold 
of objects, such as the branches of trees, to 
assist in supporting himself, and perhaps 
in climbing. The form of the vertebrae, and 
especially the long tail, are quite character- 
istic of a reptile, and the mouth or beak is 








connected to its free end 

‘The mirror revolves in a dark box hav 
ing windows of colored glass directly above 
and below the -mirror Outside each win 
dow is a screen of white paper fixed at an 
angle of 45 deg. to the plane of the glags, 
and illuminated by an electric glow } 
or by other constant source of light 

“A beam of diffuse light thus passes 
through the colored glass of the window and 
impinges on the mirror As the mirror 1 
volves, the colored reflected beam passes 
over an aperture in the side of the box,, 
against which the eye of the person being 
tested is placed When the reflected 


has passed over the aperture, the colo: 





pulse on the retina ceases until the mirror 
has reached the position in which it re 
flects the next colored beam of light into the 
eye 


“The experiments of Shelford Bidwell 








armed with strong teeth, a feature absent 
in the aqult bird, but of course quite char 
acteristic of reptiles. It is interesting, by 
the way, to observe that in the course of 
thcir « 


nbryonic development true birds pass 


An instrument that tells whether or not you are a genius. 


THE MEASUREMENT OF PERSEVERATION AND ITS VALUE AS after 


AN INDEX OF MENTAL CHARACTER 


and of others, have shown that the sensa 
tion of a color persists for a short time 
the external impulse has ceased if 
the duration of this persistence is equal to 
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ance of the neural system 


We should 


excitement in a 


therefore, that persons with 


expect, 


high perseveration would form new associations with 


reat difficulty, and persons with low perseveration 


vould form them with great ease and rapidity 

Dr. Otto Gross, in his treatise on the Secondary 
Function, has deduced in a most ingenious way, from 
vsiological hypothesis, the different kinds of 
ental character that are likely to arise, from various 


econdary function, or, as we have 


eration 
have 


From the conclusions arrived at Gross I 


drawn up a scale of perseveration, and the kind of 


aracter likely to be associated with different degrees 
of perseveration, in the ordinary conditions of life 
At the center of the scale we have the average 


imount of perseveration, which is associated with 


the practical common sense of the average man 

When the perseveration is below the average the 
peed with which ideas flow through the mind is 
quickened, and the readiness with which the mind 
receives external impressions is also increased. 


The first category below the average, therefore, 


contains persons with witty, brilliant, and suggestive 

mind persons of great tact, presence of mind, and 

daring; all of which imply quick response to external 
t ill 

lo this class would belong the majority of persons 

ho are popularly considered to be geniuses But 

f we adopt Carlyle’s definition of genius as ‘an 


nfinite capacity for taking pains,’ the genius would 


have to be looked for in the class having persevera 


tion one degree above the average 


The category with perseveration ons gree above 








the average contains persons who ar abstract 
thinking, d who follow a theme into all its ramifi 
cations They think slowly and learn slowly The 
cope of their consciousness is wide, but they are not 


quick of apprehension because they do not respond 


readily to outside stimuli 


We may say, therefore, that the classes with per 
severation one degree below the average and with 
one degree above the average, produce geniuses of 
different types, who, while they excel in one direction, 


} rtain defects associated with their exce! 


ive also ce 
lent qualities 
When we 


everation two degrees 


pass to the classes of persons with per- 


above or below the average, 


hese defects are intensified, and serious deterioration 


of mental character begins to appear 


“The category with perseveration two degrees belou 


the average contains persons who cannot keep their 


thoughts long on one theme; frivolous who 


persons 


are fond of superficial associations, such as punsters 


and cynics; persons to whom all emotions are of equal 
moral char 


quickly 


value and who are consequently of weak 


ucter; persons who learn anything new very 
but superficially 

“On the other hand, the cat 
two degrees above the 
defects. The 


function interferes with the 


egory with perseveration 


average contains persons with 


quite opposite long duration of the sec- 


ondary formation of wide 


associations, and renders the limited associations 


formed exceedingly stable and inaccessible to outside 


influences erson with fixed 


This corresponds to the | 


ideas, apparently founded on sentiment rather than on 


reason Gross somewhat invidiously includes in this 


cinators, but it is 
that 


category vegetarians and anti-va 


preferable to leave the truth of assertion to 


be determined by experiment 


“When perseveration falls below, or rises above that 


of the two categories last described, the mind becomes 


unstable—we pass from the sane to the insane 


The insanity at the two extreme ends of the scale 


is of quite different types. Persons with excessively 


low perseveration are liable to acute mania, and per- 


sons with excessively high perseveration usually suffer 


from melancholia 


“The symptoms of these two classes of the insane 


Gross's hypothesis from the influ- 


are deducible by 


ence of excessively low or excessively high persever- 
ation on the formation and action of the mind 
beth 


with the revolving mirror appa- 


A considerable number of persons of sexes 


have been measured 


ratus, in the Anthropometric Bureau at the Japan- 


British Exhibition 


“Though the whole of the data obtained have not 


yet been analyzed, the following are some of the 


results obtained from the measurement of eighty- 


two men and twenty-six women 
COMPARISON OF rHt 
“The 


whether 


PERSEVERATION OF THE TWO SEXES 
determine was 
difference be- 


perseveration of the two sexes. 


first question I set out to 


there was any significant 
tween the average 
I found that the mean perseveration of the eighty- 


153.6 while the 


two men ws units mean of the 
same units. 


fifteen 


twenty-six women was 138.6 of the 
This 
ween the 


amounts to a difference of units be 


t average perseveration of the two sexes. 


We arrive, therefore, at this conclu- 


important 


sion—that the perseveration of women ig 
significantly less than that of men. 

“This lower perseveration of women we should ex- 
mental characters 


should 


average 


pect to be associated with the 
expect in 
apprehension, tact and 
diminution 
qualities with 
This, I think, agrees pretty well 


indicated on our scale, i. e., we 
greater quickness of 
mind than in 
good which are 


high perseveration 


women 


presence of men, with a 


of those associated 


with general experience. 
COMPARISON OF PERSEVERATION OF LIGHT AND DARK- 
HAIRED PERSONS 
“The next point I endeavored to determine was 


whether there was any real difference between the 


perseveration of light and of dark-haired persons. 
“Hair color being a very valuable criterion of race 
to decide from 


in northern Europe, we might 


the results obtained the difference between the char- 


expect 


acters of the fair Anglo-Saxon element and the dark 


Mediterranean element, in the population of the 
British Isl 

“The 
namely, light, including fair and light 
dark, including dark brown and black 


“T find from my figures that the average persever- 





S. 
hair colors were classified in two categories, 


brown; and 


ation is as follows: 
Light-haired 154.5 
Dark-haired 150.1 
“This suggests that the Anglo-Saxon race has some- 
Iberian, or 


persons... 


than the dark 
characters asso- 


what higher perseveration 


Mediterranean, race, and the mental 
ciated with the various degrees of perseveration that 


are to be expected in these races.” 
Inheritance of Size and Shape 


| N his experiments on inheritance, Prof. W. E. 
Castle of Harvard found that when rabbits having 


ears of different lengths were crossed, the 


offspring 
had ears of intermediate length. Similar results as to 
the “blending” of a character had been obtained in the 
case of Indian corn, where varieties that have different 
characteristic heights would produce hybrid offspring 
of intermediate heights. From these facts the general- 


been drawn that in matters of size in- 
likely to be “blended.” 


this law were known: 


ization had 
heritance was Exceptions to 
most conspicuous is the case of 
the sweet pea, with which Mendel himself had experi 
this found that 


when a dwarf variety was crossed with a tall variety, 


mented. In group of plants it was 


all the hybrid individuals were tall; but in the follow- 


characters were seggregated 


Castle explained 


ing generation the two 
out in the typical Mendelian fashion. 
the difference between the behavior of the sweet peas 
and that of the maize or the rabbits’ ears by assuming 
that the 
distinet, discontinuous character, whereas in the case 
fluctuating 
variations, so far at least as the size is concerned. 

R. A. Emerson, 
University of Nebraska, 


of the Indian corn the varieties are simply 
Professor of Horticulture at the 
has carried on some experi- 
and that in the 
matter of size, as in certain other characters, the in- 


ments on this problem concludes 
heritance is truly Mendelian. He used size of grain 
and tallness of stalk in Indian corn, size and shape of 
summer squashes, size and shape of gourds, and size, 
weight of various kinds of beans as char- 


In all cases he found that the first 


shape, and 
acters for his test. 
hybrid generation always gave quantitative results in- 
termediate between the two parental characters. But 
on breeding from the new plants for another year he 
that seggregation, 
although the facts of size and shape are more complex 
In this third gen- 
were as large as 


obtained results point to a real 
than the facts of color inheritance. 
eration he obtained individuals that 
the larger of the two grand-parents; some that were 
as small as the smaller grand-parent; some that were 
of the same size as the hybrid parent; and some inter- 
mediate between the hybrid and the two extremes. It 
would be necessary to breed for at least one more 
generation before the separation of characters can be 
completed; and it is planned to continue the experi- 
ment this year (1911). 

Contrary to widespread belief, the first hybrid gen- 
eration did not show any greater range of variation 
than either of the parent forms; hybridization does not 
found that the 
ratio between length and breadth in the different seeds, 


fruits, ete. 


create new characters. It was also 


studied were not materially influenced by 
the crosses, so that the shapes of the hybrid organs 
were the same as those of the parents, so far as the 
One of the special difficulties 
involved in carrying on experiments of this nature is 
the fact that the outward conditions of temperature, 


conditions would allow 


illumination, moisture, etc., so readily modify the meas 
urements, that impossible 
to tell whether a little extra tallness or weight wag 
evidence of an inherited character, or the result of 
favorable nutrition, 


in some cases it would be 
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Curiosities of Science and Invention 
° . the well-dressed dandy twirling a light cane, for at a the revolver for short-range fighting. On: the a 
Novel Contrivance for Bowling Alleys moment’s notice he may wrench it the handle of his companying illustrations p< em a rifle that has 
© do away with the necessity of setting up the walking stick and blaze away at you with a six-bar- concealed in a walking stick. The riff pi i 
T pins in a bowling alley after they have been reled revolver. Should this fail to down the enemy, with a shoulder rest, which may quickiy be unfolded 
bowled over, an ingenious inventor has contrived an he may use the dagger projecting from the barrel of and applied. Another illustration shows a word 
automatic device. that has I 
The pins are drawn o ‘ 1 
hinged to a frame cane, whil till 
that extends over anothe i 
them, and when trates a ine so 
they are struck constructed ia 
by the balls, they a simpl 
are swung up- ment of th K 
ward instead of will bring out a 
being knocked bayonet ni 
down, and are held upper end. Ther 
in this position is or fo ‘ 
by means of a weapon that 
spring catch on might be oj 
each pin. The vice to th ntl 
bowler may reset man, but ur 
the pins by pull- inclined to think 
ing a lever, that it 1 be 
which releases of more lue to 
the catches and a footpad \rhe 
permits them to stick cont n 
drop to normal Bowling alley with felt-covered floor and device for setting the pins automatically. an ug! lack 
vertical position. jack consistit f 
While this arrangement of setting the pins has the a rubber whip loaded with a heavy metal end 
advantage of placing the pins always in correct po 
sition, so that the bowler need not blame the attend- 
ant if he fails to make a strike, it also possesses the Electric Traction 
disadvantage, particularly to the novice, that the MONG the most recent projects in ti! 
pane do not knock each other down helter skelter, as f eintinte tussties am gtombaniiideen, Gnitin 
in the usual game. Hence the game must be more : : : 
, . “ note the plans which the South Railroad of Fran 
scientific. The inventor has also provided a felt : ; a 
floor for the bowling alley, so that the balls in rolling i. mening — me prndipige gente wales — 
down the alley will make no noise. FEVER. CHING. 22 EAP a oe ere 
by steam, a part of the line will use electric trains 
eee with specially designed locomotives for the hea 
A Human Diabolo gradients. A single phase 1,200-horse-power locom«< 
tive weighing 90 tons will be used, also typ f 
ha man who tries to invent a “thriller” that motor car with four 125-horse-power motors , 
will surpass previous daring circus perform hydraulic plants and perhaps a third will b d 
ances has a difficult task in these days, owing to the for the current supply, working the power lin t 
fact that almost every conceivable method of tossing three-phase 55,000-volt system The first pla 
the human body about in loop-the-loops, in somer- Eget will use a high fall of 2,500 feet, and a secor 
saulting automobiles, out of cannon, etc., has already plant will be located at Pierrefitte. About $1,000,0' 
been done. -In thus making a plaything of human will be needed for the plants, not counting the ma 
life, it is natural for him to turn to children’s games chines. Substations will deliver the current 
for suggestions. Recently an inventor has conceived trolley wire which takes 12,000 volts Tran 
of using the idea employed in the game “diabolo.” A will be placed on the locomotives for loweri t] 
large spool or diabolo is made to roll down a steep voltage for the motors. On one of the leading rai 
inclined plane, and thence is shot up into the air, road lines of Switzerland, the Rhatische Bahn, { 
landing finally on a net. Within this diabolo, with are to be three’ sections laid out for electric tra 
her head and shoulders projecting, is a young the Bevers-St. Moritz and two others. Curren ll 
Parisienne, Mme. R. Furie, who undergoes the per- be supplied from the great Brusio hydrau! pli 
formance without any serious consequences, despite lying near the Italian frontier. Among the local li 
the fact that the centrifugal force developed by the The human diabolo rolls down the steep incline and is which are to be specially built for electric tra n 
rapidly revolving diabolo must produce a tremend- tossed into the air. we note the light railroad running from Re 
ous strain on the mus- Anticoli and Frascati it 
cles, to say nothing of the f Lae will be about 80 mil 
dizziness caused by the Milan is the starting point 
rapid whirling. of a 25-mile elect tra 
—_—_ tion line runt to On 
Weapons in 1 pomp atage = Pe 
Walking Sticks a tourist electri ad 
HOSE who look with = vill be built bet 
contempt upon a tra and Pre 
cane as a useless orna- give ace t 
ment and a _ harmless tains l 
weapon evolved from the In order to «¢ { 
old-time bludgeon,  evi- mountains by the St ‘ 
dently do not know much nard route and onne 
about the condition of af- the railroad stati of 
fairs in France, where The handle is a six-shooter and dagger. The cane makes a first-class rifle. Martigny and Orsiére 
the inoffensive-looking there is building and 
walking stick may con = | ard-gage line whi 
ceal the most dangerous rank among the 1 
weapon. In France, the nent railroad f ti 
carrying of arms is pro- class in Switzerland 
hibited. On the other Owing to the nat f 
hand, the respectable citi- the region which ra 
zen is frequently obliged “" verses, following as it do 
to protect himself against the beautiful valley of th 
the “Apachos.” For this Drause River, this road 
reason, considerable in- calls for much engineer 
Zenuity has been exer- ing skill and ingenui 
cised in concealing with- and will requir 1 col 
in the otherwise innocent- siderable amount 
appearing walking stick a struction work in tl} 
most efficient means of de- of bridges and tunnel 
fense. To such an extent All of which 
greatly to the al 


has this art been carried, 
that one need no longer 
look with contempt upon 


The cane may contain a sword or a blackjack. 


WEAPONS CONCEALED IN FRENCH WALKING STICKS 


A twist of the stick projects a bayonet from the handle. 


travel through tbh 


esque region, 
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The Schilowsky Low-speed Gyroscope Monorail 
The Schilowsky Low-speed Gyroscope Monorat 
- - 
A Method of Maintaining Equilibrium With a Comparatively Slow Gyroscope 
By the English Correspondent of the Scientific American 
(TRING the past few months, engineering inter . — box may be emptied in two or three seconds. This 
D * it ~ Mead has been occupied by a new Improved Letter Boxes means a saving of at least twenty seconds at each 
gyroscol monorail system which possesses many F the committee which the Postmaster-General box, and in the end means a saving of nearly seven 
interes ing ind novel feature It is the invention I appointed some time ago to determine upon a hundreds hours every time a collection is made ' 
f his Excellency, Monsieur Pierre Schilowsky, the style of new street letter pox which may come to throughout the United States. Looking at it from the j 
governo! f Kostroma, Russia, who per- standpoint of economy, and considering ; 
onally irried out the initial demon that in most of the larger cities thers : 
stration n London with the small model i are often ten and more collections a da 
which he had constructed. Through the een aorinion ‘+ Same 70 Post ce shows a big waste in postal funds. 
courtesy of Excellency and his con i — fe] ] It is proposed also to have a time in 
ulling engineer, Mr. George Eckford of ey | |44 dicator and an indestructible card at- 
Kensinatot ve are enabled to describe | tached to the box, which wil! show the 
he ou and res of tl system 4 pal ° time at which the next collection is to be 
Th nvent ilthough adopting the oor (pas 4 A ‘ made. Several devices have already been 
ZYTOSCO] eal of maintaining ] M } | experimented with by the Department, 
quilibriur na gle line, has elabo P iy } but the results have not convinced the 
rated a new eans of utilizing this prin o 2 Li sama officials of the adaptability of the boxes 
cipl There . pecial regulating le 1 on ; : One device experimented with consisted 
nechanism, by mear of which any de S tx } si if of a set of cards, set into an endless 
iation from the proper horizontal posi 7 — a9 chain, each bearing a different  titl: 
ion of the gyroscope, and the vehicle - ~. —= - 4G rt ° When the box was opened, a new card 
uDo} which it mounted, is immedi 4E ~~ was automatically advanced before the 
ately and automatically effected The i opening in the front of the box, on which 
outcome of thi irrangement is that a was printed the time of the next col- 
high velocity on the part of the gyro ae - lection 
co} with its attendant difficulties and em There is one point made in faver of 
dangers io regard to mounting, is not the automatic register boxes, and that 
necensary \ w gyro-speed dispenses Plain and elevations of the gyroscope and balancing mechanism. is that it places a check on the collector, 
with the necessity of securing a very and prevents him from skipping a box by 
accurate balancing, fne workmanship, and working in the requirements of the service makes a favorable design If the next collection is not made at the 
acuo, a n the case of the high-speed system, with report, one may see at no late date a new and novel proper time, the indicator will show the fact to 
the result that greater simplicity and more facile con device for the reception of letter mail any one who examines the box 
tro! of the machinery is secured As yet the exact style and design have not been For several years past the rost Office Department 
This inventor advocates the mounting of the gyro decided upon, but it is safe to assume that the new has considered new styles in letter boxes, and many 
scope and its attendant mechanism upon an_ inde box will add beauty to any street corner of them have been given trials in some large city, 
pendent vehicle or gyro-car, but this is not essential There are several factors entering into the pro- where their operation might be closely watched. None 
in the model experiments he adopted the of these, however, has met the demands of 
arrangement hown in the accompanying the Department i 
illustrations, the monotrain being built up The Department has extended an invita 
ar follow Locomoti evro-cal two tion to those having ideas on the subject to 
oaches, gyro-car, two coaches, and so on submit plans and drawings of improved let 
throughout the length of the train; but ter boxes to the First Assistant Postmaster 
many other modification are practicable General, under whose jurisdiction the mat 
Steam or electricity may be used as the ter comes 
motive power for the train, gyroscope, and Those who contemplate entering plans 
regulating mechanism, according to which should bear in mind that several things 
type of rime-mover is the more con should be taken into consideration, and 
venient that they are important factors that enter 
The principle of the system may be gath largely into the success of their venture 
ered from the accompanying diagrams. The Economy of time for the collector, artistic 
gyroscope A mounted on its car is driven Gyroscope and mechanism carried on an independent car coupled to eee Se. ee, pee hepemarcbngaes 
by an independent engine or motor. The y “os time card, and an automatic indicator. To 
the locomotive. 
shaft B and pinion C are driven con be sure, the time card becomes unnecessary 
stantly by a second independent engine at if the automatic indicator works satis 
a low speed When the pendulum PD factorily, but 1t must be considered as part 
swings to the right, owing to the oscilla of the plan 
tion of the car, it pulls the crank £E 
through the chain F, thereby drawing down Five Times in Four Hundred 
the rod G, which pulls up the internally 
toothed quadrant H. This action causes Years 
teeth 7 to engage momentarily with the \V JITH the beginning of the second de 
pinion (, so that the quadrant thus gets a . ade of the twentieth century (1911) 
kick forward This “kick” is conveyed some very strange and interesting facts are 
through J to the gyro frame in the dire« deduced. 
tion of the deviation of the gyroscope. The That the beginning of 1911 being on Sun 
latter immediately “kicks” back toward the day, the first day of the week, the first day 
horizontal position, and continues its oscil of the month, and the first day of the year, 
lation backward, but through a smaller arc is not so strange as that the first day of the 
When the gyroscope again oscillates for decades are very few that start out on Sun 
vard, the regulating mechanism again in day This singular coincidence in the 
terven but less forcibly, until, after a few decades has occurred before only five times 
diminishing oscillations, the gyroscope re in just four hundred years, when in 1511, 
mains perfectly horizontal It must be according to the Gregorian calendar (new 
pointed out that these oscillations” are style), it was the same as now, 1911 
very smail, the correction being extremely Again it occurred in 1561, then again in 
ensitive it must also be observed that the 1651, and again in 1741, and then the last 
shaft B and the pinion ( are always rotat The gyro-car, showing the balancing mechanism which enables the before now was the beginning of the decade 
ing. i¢ is quite immaterial whether the first use of a slow-speed gyroscope. 1871, forty years ago. The next time that 
listurbing oscillation of the car be to the it will occur will be 1961, or fifty years 
left, which would not actuate the regulating mechan posed change in letter boxes, and they are not minor hence, and the next time after that will be 
for he next oscillation would be to the ones either. Heretofore the letter boxes have been 2051; then again in 2141, the next in 2271; and 
ght, and the pendulum would pick this up imme- unhandy to the collectors, and it has entailed more then again in 2311, or four hundred years from 
diately time to unlock and close them than has seemed neces- now, and so along down throtgh the ages at 
rt nN ! at present engaged in the construc sary What the Post Office Department has in mind periods of four hundred years from each of the years 
tion of a fuil-sized train and track built upon this is the introduction of a letter box which may be given above. It is also very interesting to Rete ay that 
iple in his home countr the experiments with emptied with one motion. since the beginning of the Christian era, accerding 
the model aving proved so successful that the Rus Time also enters into the case, and it is demon- to the Julian Old Style Calendar, that the seventh 
in government engine have expressed a desire strated that many hours can be saved each day, more and fourteenth centuries, that is, 601 and 1301. are 
to see U yste in act operation under normal trips may be made by the collectors, and better ser the only centuries up to the present time that hav 
onditions th a view to its adoption as an inex vice in the handling of mail can be had with a letter started off on Sunday (the first of the week, month, : 
pensive means of transportation in the sparsely popu box which will permit all the mail to be taken out at and year), and according to the present calculating | 
ated dist of the empi one movement. With a principle of this kind, the of time, it will never occur again. 4 
- 








January 28, 1911 


SCIENTIFIC AMERICAN 


v5 














The Inventor’s Department 





























» ed . 
Simple Patent Law; Patent Office News; Inventions 
y ° 
New and Interesting 
Report Mufflers for Firearms negra bins ox wenout — po radial wenvawaaglonr: epening into the; view in Fig leg shows — of me balls 
, lis advantage gained. The arrow flies | central channel. The portion of the gases in section. The median rib serves to 
An Interesting Field of Invention almost noiselessly from the archer’s hand. so diverted impinges against the [front strengthen the spnere and prevent its 
NE of the most characteristic fea-|The blunderbuss proclaimed by a loud | wall of the casing, thus producing as it collapse under the force of the blast 
6) tures of our era is the dominion report the origin of the missile, and en-| were a “forward” recoil, if we may be The deflector shown in the lower draw 
which man has gained over the brute veloped the sender in a cloud of smoke | permitted to use this ‘phrase, and in part |ing of Fig. 9 is divided into a number of 
forces of nature. The steam engine has which confirmed and amplified the evi-| neutralizing the regular (backward) re- cells or chambers through which a me 
multiplied the strength of his arm a dence of the report, and at the same time |coil. We are not aware that this ‘device dian channel for the passage of the pro 
thousand-fold. ,The dweller in the modern for a space dimmed his vision. It is true) has come into use, nor does it appear to | jectile extends 
metropolis scarcely passes an hour of his that the modern gun, fired with “smoke-| possess the qualities which would make In each cell are disposed a series of sta 
working day without borrowing power less” powder, in a measure avoids these for success. tionary vanes or blades, arranged as rep 
from nature’s store, or tapping one or | defects. The report from a large cannon The basic principle of practically all! resented in section on the right. As the 
another thread in that network of nerves | however is not only audible at great dis- | the other types of silencers is the same. | gases leave the muzzle of the gun and 
which has grown through and through tances, but may, owing to its extreme vio-| The endeavor is to impede the exit of the expand, they acquire, by the action of 
our civilized communities, establishing lence, cause positive injury to those sta-| explosion gases from the muzzle, so as |the blades, a rapid whirling motion which 
connections everywhere, and uniting into | tioned in close proximity The recoil of |to convert their ordinarily sudden motion causes them to hug the wal! of the cham 
one sentient body the entire nation. For firearms also is an undesirable effect, if jnto a more or less gradual progress. The | ber, and arrests their progress. In this 
the modern man has not one pair alone of only in view of its unfavorable influence | actual .means employed in’ the effort to way they pass somewhat gradually from 
eyes or ears, narrowly limited to the per- upon the accuracy of aim. The escape of obtain this effect vary considerably. The chamber to chamber and finally is 
ception of events taking place in his im-| gases in irregular eddies from the muzzle | qevice shown in the first cut of Fig. 1 with greatly reduced velocity 
mediate neighborhood. Through a multi- of the gun has a similar effect. consists of a valve which is depressed by A rather different type of device is pre 
tude of windows his mind looks out over Inventors have accordingly for many |the sudden onrush of gases after the bul- | sented by the slotted barre! shown in Fig 
a horizon stretching from ocean to ocean, years past endeavored to overcome some let has escaped. The motion of the valve 3, and the perforated muzzle seen in Fig 
and from the gazing eye, the listening of these disadvantages. The result of causes the partial closure of the bore, so 7. In these forms of muffler the plan is 
ear, the news is presently flashed along such efforts has been the production of @ that the gases can escape only through ‘to provide lateral exit channels for the 
the wires of telephones and telegraph, or,| number of gun “silencers” or “mufflers,” narrow ports provided for this purpose. | gases, after the bullet has passed a suf 
since but yesterday, through the unaided of which some typical examples are shown | The device depicted in Fig. 2 consists of ficient distance along the barre! of the 
ether, to a thousand conscious minds, the in our illustration For some of these a casing affixed in front of the gun-barrel,| gun. The effect aimed at is two-fold. In 
soul of the community it is claimed also that they reduce the and containing a series of baffle disks. |the first place, by allowing the gages to 
This have science and the ingenuity of “recoil” of the fire-arm. To what extent | These disks are each split by a radial cut, | escape through a number of comparative 
man done for the arts of peace. this latter effect is realizable appears and joined together in helical arrange- ly small openings in series, a somewhat 
But our present era is a child born of |somewhat doubtful, for the recoil is at| ment. A number of holes in alinement gradual release is secured. And secondly 
war. Some of the earliest applications of least in a large measure due to the reac-| with the bore of the barrel allow the pas- since these gases issue laterally, and be 
nature’s inorganic forces to man’s use tion of the missile, and this can not pos-| sage of the bullet. fore reaching the muzzle, the disturbing 
were made in weapons of defense and sibly be avoided. Only that portion of Similar in principle to this device are effect upon the bullet of the necessarily 
attack. If modern man has harnessed the the recoil may be reduced which is due|the Maxim deflector, shown in the upper jrregular blast from the muzzle is at 
unruly force of explosive disruption in| to the backward force exerted by the| portion of Fig. 9, and the same inventor's least in part avoided. The inventor of 
motors to assist his peaceful pursuits, we gases escaping from the muzzle after the | silencers represented Figs. 8 and 10. the form silencer shown in Fig. 7 has 
call to mind that he first made use of expulsion of the shot These may be said to differ merely in sought to increase the’ latter effect be 
this agent many years before the rise of A device which is designed primarily |the particular shape of the baffles em-| arranging the ports in the sides of th 
modern industrialism, for purposes of for this purpose of reducing the recoil is ployed. The baffle disks of Fig. 9 are barrels at various angles, some radially 
war. The archer of yore stretched his shown in Fig. 4. It consists of an attach-| especially designed to impart a whirling some inclined, so as to produce a diffus: 


bow by the strength of his arm, and noth 
ing but that strength was imparted to the 
arrow presently sped from the bow. With 


the advent of firearms an almost un 
limited power was placed in the hands 
of each combatant, a power altogether 


out of proportion with his own inherent 


the of a 


the 


ment to be secured to mouth 


cannon, and made in form of a par 


casing, of annular cross section. 
the the shot 


passes out, while the gases rushing after 


titioned 


Through central channel 
the same are in a large measure diverted 


outward into the chambers formed by the 


The 


number 


the 
contains a 


or eddying motion to 
ball” 


of spheres which engulf the issuing gases 


g£ases. 
“hollow muffler 
Each sphere is held in place by shoulders 
in the side of the casing, and is of course 
provided with a hole in alinement with 
the path of the bullet. The lower detail 


blast, and break up the stream from each 
port 

The inventor of the silen shown in 
Fig. 5 works on the theory that the r 


port of a gun is due to the sudden inrush 
of the 
first by 


air into barrel, when the vacuum 


formed the discharge gives way 
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] 
der tt pr « of the atmosphere. He 
weordingly provide i valve at the mouth 
f it unnon, Which is opened by the 
h outward of the explosion gases, but 
matically closed by the subsequent 
rush of a The valve has a central 
f wlerate ze, covered by a 


In this way the 


nventor aims to admit air somewhat 
gradually, so a to prevent or reduce the 
Th device seems to have a num 
i ol vhich will be obvious 
4 muffler also working by means of a 
alve, though a rather different prin 
| th hown in Fig. 6 Here the 
tg Ose i ilve immediately 
I i of ! et, thus ir 

T ' T x Rast 
ul ffic nt 
( ) 1id to be satis 


tuitously by the 





tions 





government In order to encourage in- 
ventors, a new act has been proposed, as 
follow 
1. Compulsory expropriation of pat 
nventions and improvements for 
e by the government or for general use 
s admitted owing to circumstances of 
state or social necessity but not other 
wise than for a remuneration according 
to a fair valuation 
2. Compulsory expropriation of pat 
ents (art. 1) may be full or partial, i. e 
referring only to a part of the rights in 
connection with a patent 
Compulsory expropriation of pat 
ents is allowed in each separate case by 
Majesty. A draft of this 
edict is presented for his Majesty's opin 
Director 


an edict of hi 
ion by the proper Minister or 
n Chief of a separate section through the 


Second Department of the State Council 


information from places and 
after following articles. 10. In determining the amount of the 

7. If in the course of three months remuneration for the patent which it is 
from the day of presentation by the prop- intended to expropriate, the technical 
qualities of the invention or improvement 
and those advantages are taken into con- 


in the manner established in the herein persons. 


er department, in virtue of his Majesty's 
edict (art. 3) or decision of the Council 
of Ministers (art 
gard to the compulsory expropriation of a had reason to expect from his invention 


5), of a demand in re- sideration which the owner of the patent 


patent, a voluntary agreement concerning | or improvement. 
a remuneration for the patent which it is 11. The remuneration for the compul 
intended to expropriate will not come to sory expropriation of a patent may be de 
conclusion, then, for determining the termined by the committee in the form 
amount of this remuneration, a special of a single payment of the whole amount 
committee is formed under the pres- or on the condition of paying a part of 
idency of the Minister of Trade and In 
dustry, the staff of which includes one of the remuneration may be dependent on 


this sum immediately, while the balance 


member each from the Ministry of the results of the tests in connection with 


Finance and Trade and Industry, the the invention or improvement or the ex 
States Control, and the department which tent of the consumption. 
decision of the 


question concerning the 12. The committee 


determining the 


has raised the 
about remuneration is 


considered final if the owner of the pat- 


compulsory expropriation—if this dé 


partment has no permanent representa 
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factorily olved We leave it to the 
reader to pick out some of the shortcom 
ings of certain of the devices shown in 
our illustration But the first requisite 
toward making advances in any art is a 


familiarity with all that has been done 


up to the present dats And from this 
Standpoint it is hoped that our brief 
review, gathered from a number of pat 


nt specificatior may be found service- 


A Proposed New Russian 
Patent Law 
[ TNDER the existing Russian laws, pat 


nts are not granted for inventions 





ortance relating to munitions of 
and to defense of the tate, which 
ed only by the government For 
inventions and improvements relating to 
urt 1 in the a ! lso 
be mp i) priva t 
ure al i on cond n t 


a eS FERRET 


DEVICES FOR SILENCING 


1. Allowance for the expropriation of 
patents may be requested conditionally 
before it is granted, but only on receipt 
of a certificate of protection by the in 
ventor or his successor (art. 1987 of the 
Statute of Industry of 1906) 

5 In extraordinary cases, urged by 
the requirements of the defense of the 
state ard public safety, compulsory li 
cense of a patent may be allowed tem 
porarily by decision of the Council of 


Ministers, on condition, however, that i 


the course of two months after such a 


|decision the proper Minister or Director 


in Chief of a separate section should 
hand in a request in regard to the com 
pulsory expropriation of a patent (art. 3). 
being 


license of the 


In the case of this request not 
granted, the compulsory 
patent is immediately stopped and its 
owner is notified of this fact 

6. The remuneration for the compul- 
ory expropriation of a patent is deter 


d either by voluntary agreement or 


FIREARMS 

tive in the valuation committee Mem-jent has not handed in an appeal against 
bers of the committee are appointed by the valuation of the committee within a 
month’s term from the day he has been 


the proper Ministers and Directors in 


Chief of the separate sections. If the notified of the decision Complaints in 


regard to decision of the committee 


should be presented by the owner of a 


question in regard to the compulsory ex 
propriation has been raised by the Min 
ister of Trade and Industry, a special patent within the term mentioned above 
person is appointed to act as president through the Minister of Trade and Indus- 
of the valuation committee by Imperial try into the second department of the 
order. State Council. On examination of such 

8. The owners of the patents which it cases by the department they are directed 
is intended to expropriate are granted the for confirmation by his Majesty in the 
right of presenting written as well as’| way established for this. 
oral explanation to the committee, per 13. The expenses incurred for deter- 
sonally or through attorneys. In regard mining the amount of the remuneration 
to the day when the sittings of the com- | are charged to the credits from which 
mittees are to commence, the persons the remuneration for the patents to be 
named are advised by notices, and their | expropriated is to be paid. 
non-appearance on the day of the com In order to obtain legal force, this act 
must be sanctioned by the Czar, after 
having been voted upon by the Douma 
No doubt 
experts for explaining technical the wording of the law will be subject to 
tions, and also to gather the necessary | some modification. 


mittee sitting does not stop the effecting 
of the valuation 
9. The committee has a right to invite | and by the Council of State. 
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Patent Oddities. 


A Decimal Clock.—!t is incon- 
venient, when figuring the time of work- 
to have the time expressed in hours 
a duodecimal 
is paid for in 
the decimal system. 


quite 


men, 
and minutes,. which is 
system, while the labor 
dollars and cents, on 


This difficulty has been very simply over- | 


come by an inventor in Louisville, Ky., 





A Decimal Clock dial. 


who has fitted a clock with a face show- 


ordinary twelve hour numbers, 


this ten 
decimal system. The 


ing the 
divisions repre- 
time of 


and outside of 
senting the 
this clock is read not in hours and min- 
tenths of 


workman starting a job 


utes, but in hours and hours. 
For instance, a 
at 9:30 would be recorded as started at 
9.5 If he 


the difference in time, namely, 2.8 hours, 


completed the job at 12.3, 


is evidently far more simple to calculate 
than it would be were it expressed in 
minutes 


Device for Taking Up Slack in Tiller 
Ropes.—The tiller small craft, 
motor boats, and the 
with use, 


ropes of 
such as launches, 
like, are 
so that the 


quite apt to stretch 


steering wheel has consider- 


able back-lash This makes it necessary 
every now and then to overhaul the 
steering gear and take up the slack in 


this difficulty 
taking up the slack with- 
a double wind- 
hub has been provided for 


the ropes To overcome 


and permit of 


out any trouble whatever, 


ing drum or 





Device for Taking Up Slack in 
Tiller Ropes. 
wheel, the two parts of 
with intermeshing 
teeth are kept in 
means of the nut that retains 
wheel on its stud. When it 
is desired to take up slack in the ropes 
two drum sec- 
and one is turned 
until the tiller 
then the two sec- 


the steering 
which are provided 
teeth. Normally, 
mesh by 


these 
the steering 
this nut is loosened, the 
tions are moved apart, 
with respect to the 
ropes are 


other 
drawn taut, 
into engagement again, 
means of the nut. 
Body-supported Mirror Bracket.—The 
accompanying drawing illustrates a re- 
cently patented device, which should be 
of particular 
their own shaving. It 
bracket for a 
so formed that it can be 
one’s shoulders, 


tions are moved 


and made fast by 


interest to those who do 

consists in a 
mirror, which is 
hooked 


mirror in 


shaving 
over 


bringing the 





Body-Supported Mirror Bracket. 


Brief Notes on Inventions 


Curious Anticipations.—Many peculiar 
anticipations have been cited against pat- 
ent applications, At one time a Congress- 
man took to the Patent Office a lock in- 
vented by 
The lock 
figured in 


one of his rural constituents. 
exact of a lock 
“Price on Locks,” showing the 
a gate of ancient Thebes 
years Christ. The 
examining the illus- 
which was shown him by 


was an copy 


lock used on 
thousands of before 
Congressman, after 
tration one of 
the officials, exclaimed that he didn’t care 
who that fellow from Thebes was, he cer- 
tainly stole it from his constituent. On 
another application for a 
patent was filed for a flower basket whose 
construction corresponded in detail with 
the scripturat description of the ark in 
which Moses was placed in the bulrushes, 
told in the 


occasion an 


which, we are second chapter 
of Exodus, was an ark of bulrushes 
daubed with slime and with pitch. This 
probably the first recorded in 
stance of a reinforced concrete structure. 

The Chinese ‘‘ Yankee.’’—The Chinese 
are said to have invented spectacles as 
well as to have been the originators of 
the chief of all printing, the 


is also 


arts, 


mariner’s compass, peculiar stoves, chain 
bridges, silver forks, India ink, chain 


pumps, winnowing machines and, sad to 
say, it is charged that instead of wooden 
originating in Connecticut, they 
Chinese inge- 
and one writer long ago said, re- 
“they 
constructed that numer- 
deceived, and 
boiled 


hams 
are also monuments of 
nuity, 
ferring to the wooden products, 
are so adroitly 
ous buyers are constantly 
frequently it is not until one is 
be eaten that it 


nothing but a large piece of 


and ready to is discov- 
ered to be 


wood under a hogs-skin.” 


A Valuable Patent.—It is rumored that 
in a recent consolidation of large elec- 


trical firms, the schedule of assets of an 


absorbed company included one patent 
which was valued in the transaction at 
$950,000, 





Legal Notes 


The Voluminous Expert.—The abuses 
of expert testimony are experienced in 
litigation, but no 

that comprising 
frequently the 
fees of expert witnesses constitute a large 
pertion of the especially when, 


seeks 


forms of 
than in 
patent suits 


nearly all 
where more 


patents. In 


expense, 


as sometimes occurs, one side 


to corner all the expert witnesses, who 
are especially skilled in the particular 
art involved in the patents in suit. A 
well-known Pittsburg patent lawyer in 


conversation with the writer, in com- 
menting on patent litigation, remarked 


that very few people could afford its cost 
We recall hearing an attorney for 
of the largest corporations of the United 
States, in charging delay on his opposing 
counsel, assert that the latter, and it 
was not denied, 
pert 

when, 


days 
only 


witness for twenty-eight 
after qualifying, he 
asked one question on his direct exami- 
had been asked 
cross-examina- 
still be going on. Cannot 
means of dispensing 
witnesses in patent litiga- 
the cost in a very 


was 
nation. Possibly if he 
two direct questions, the 
tion would 


some one devise 


with expert 
tion and thus reduce 
material degree? 
The Government and Its Inventor Em- 
ployees.—The law approved on June 
25th, 1910, and vesting in the Court of 
Claims jurisdiction of 
reasonable compensation to the owner of 
a patent for the unauthorized use of the 
patented invention by the United States, 
contains the provision, thought by some 
“That the benefits 


suits to recover 


to be unreasonable, 
of this Act shall not inure to any 
entee, who, when he makes such claim, 
is in the employment or service of the 
Government of the United States; or 
the assignee of any such patentee; nor 
shall this Act apply to any device dis- 
covered or invented by such employee 
during the time of his employment or 


pat- 





& convenient position for shaving. Thus 
equipped, one can stand in the most 
favorab|: position near a window or 
light. The device may be folded into a 
flat parcel, so that it may be packed in 
@ trunk. 


one 


|by the 
| upper 


cross-examined his ex: | 





service,” 


RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 
notices are inserted by special arrangement with 
Terms on application to the Adver- 
AMERICAN, 


the inventors. 
tising Department of the SCIENTIFIC 


Electrical Devices, 

ELECTRIC SWITCH. P. T. McNatty, 
Dunlap, Iowa. The invention relates to snap- 
switches for electric circuits, and is so de- 
signed as to bring one or more branch circuits 
successively into and out of use by continuous 


. » 
— 
“a5 =| | 
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SNAP-SWITCH FOR ELECTRIC CIRCUITS. 





rotation of the switch, or to cut off the cir- 
}cuits entirely. The apparatus uses high and 
engaged by series 
These 


low contacts arranged to be 
of arms disposed on the switch spindle. 
arms engage various contacts which are con- 
nected with the con- 
trolled. 
ELECTRIC 
Germany. 
wv fuses for mining purposes, 
countered in rendering the same 
tight to bear a high water pressure, The ob- 
ject of this invention is to provide means to 
electric and the explosive 
water at a consider- 


branch circuits to be 
IGNITER.—J. KranNICHFELDT, 
In making electric igniters 
difficulty is en- 
sufficiently 


Cologne, 


enable igniters 
used under 


without danger of the 


charge to be 
able depth or 
priming or charge 


pressure, 
being spoiled, 


Heating and Lighting. 


VAPOR CONDENSER.—G. M.  Hiterr, 
Chicago, I Among the principal objects of 
this invention are: to provide a_ structure 


wherein the mounting of the operative parts 
is simplified; to provide a structure wherein 
leakage are minimized ; 
wherein is avoided the 


the joints and possible 
to provide a structure 
possibility of carrying over 
rushing provide 
ping and eliminating foreign gases and atmos- 
pheric air from the apparatus. 


liquids by the in- 


gases; to means for trap- 


Household Utilities, 
BRACKET FOR STAIR RODS AND THE 


Zesk, Bw. f. The 
bracket 


LIKE.—J. Kroper, New 
object in this case is to provide a 
arranged to permit convenient opening of the 
bracket for the removal of the 
closing and locking of the bracket to 





insertion or 
rod, or 


prevent accidental detachment of the rod or 
losing any of the parts during the manipula 
tion referred to. 

JAR HOLDER.—o. F. Pererson, Keoktk, 


is to provide a holder 
removably holding pre- 
To accomplish this, 
having diametrically 
their cen- 


Iowa. The object here 
for conveniently and 
serving jars and the like. 
use is made of a frame 
extending arms bound together at 
tral crossing and terminating in fasteners for 
holder, the space between the 
arms being adapted to receive preserving jars. 
WINDOW SCREEN Hl. Hanreitp, Spokane, 
Wash. This inventor has provided a form of 
affixed to a window, where- 
arranged in a lower or 
pro- 





securing the 


guide strips to be 
screen may bk 
desired ; 
screen against too free a 


position as devices are 
vided to »«'1 the 
movemeni the guide 


strips Means are 


>» permit the screen to be swung 
conveniently and effecti 


provided also 
outward and to be 
fastened when it 


Of General Interest, 
MAGAZINE PLATE HOLDER.—E, E, 
Turasuer, South Cumberland, Md The in- 
vention relates to photograph, and the object 
is to provide a holder, arranged to enable the 


user to carry and use a large number of 
plates, to fill the 
holder for subsequent exposure in 
returning the 
magazine without requiring the 
and permitting the user 


plate at his 


into a 





same successively 


single plate 


the camera, to allow exposed 
plate to the 
use of a dark 


to develop the 


room, 
exposed con- 
venience, 


LIQUID DISTRIBUTING BRUSH 2 


HAMBE-HOUSING.—T. E. Bian, Portland, 
Oregon. ‘The invention Ulustrated herewith 
provides a housing for the 
comprising a cap and skirts, 


hames of harness 
collars, openings 


f 























HAME-HOUSING. 


a collar 


device Is 


being provided to permit the hames of 
to extend through the 
adapted for use 


be applied or 


housing The 
upon draft 
removed very 


animals, and can 


quickly withont 


requiring any alteration in the harness, In 
order to make it fit properly and without 
necessitating the exercise of special skill 


COMBINED COMPASS AND TAPE LINI 
A. H. Wvyart, Pearl, Idaho. The device Hlus 
trated herewith may be used for « in work 
as a substitute for a transit, and will be 
found convenient for locating and laying out 





COMBINED COMPASS AND TAPE LINE. 


mining claims and for 
eral. It consists of a casing 


tracing lines in gen- 
with a compass 





at the top and a tape line arranged or 
around the compass, the casing being further 
provided with sights in diametrical alignment 
therewith, to direct the lineman in proper 


course, 


Machines and Mechanical Devices, 


GREASE CUP FILLER.—G. RK. La Rus, 
Tell City, Ind The improvement r Ue 
for filling the cups on machine: with ltubri 


cant in a semi-solid or liquid form. It is mors 


particularly an improvement ! alled 
“grease-guns” in which tlhe screw t i oper- 
ates the sildable piston is providgd with a 
device adapted to engage the threads of the 


screw and thus serve temporarily as a 





TYPE WRITER FOR THE BLIND a. &, 
Hwvater, Joliet, Il. Th sheet of paper is 
placed between the sections of thy er, and 
the stylus is forced against the paper throngh 
openings, from right to left, each racter 
being formed by the proper groupl f the 
points. When completed the paper i re 
versed, and the writing may be r pass- 
ing the finger over the ¢ b ed t j m 
left to right Printing must be rom right to 
left, the reverse of the natural 1 hod 


ECCENTR It R M CLARK Webb City, 





|Mo. The invention pertains more particularly 
to that type of eccentric which provides for 
the adjustment of the eccentric In respect te 
the shaft so as to vary the eccentricity It 
relates more particularly to the type t eeccen- 
trie shown in a prior patent granied to and 
a prior application filed by Mr. Clart 

JIB CRANE.—F. Socnor, Vienna, Austria. 
The invention refers to jib cranes and is for 
its object to provide a r in which not 
only the jib, but also the post, may be readily 
turned down into the horizontal position and 
turned uy again so that the height of the 
entire crane when not in use is reduced to a 
minimum, which is of great importan in 
many cases. 

——+ - 


Rocug, Cambridge, Mass. An object of the 
invention is to provide a device .for attach- 
evenly and automatically 
contents of the bottle 
same is to be used on any surface, 
effectively regulating the flow of the 
liquid from the bottle on to the brush. 
DEVICE FOR FASTENING TUGS TO 
HAMES.—S. J. Lorz, Fl Portal, Cal. In this 
invention relates to means for secur- 


ment to bottles, for 
distributing the liquid 
when the 
and for 


case the 
ing tugs to hames, and, it has for its object 
to providing a fastening which may be readily 
used to secure to the hames the tugs, with- 
out weakening the stitching and 
without the necessity of depending upon tools 
other than those of the simplest kind, 


tugs by 





Prime Movers and Their Accessories, 


CARBURETER.—J. N. Perensen and W. F. 
Perrit, New Orleans, La. This invention has 
reference to carbureters for use in 
with gasolene 
vention is to provide a 
cup-shaped mixture valve, 
seat whereby the air and 
off simultaneously, ideal for two 
eycle engines, as no other check valv« 
MUFFLER.—1J. A. Carrick, etown, Ky 
This improved mufller is for use in connection 
with steam engines, internal combustion engines 


inection 
engines, One aim of the in 
having a 
having # double flat 
gasolene are shut 
making it 


carbureter 





is needed 


Georg 





and the like, and arranged to effectively mufile 











SCIENTIFIC AMERICAN : ne oe eee 























! eS a =~ 5 ee " NEW BOOKS, ETC 
“eee | FS a A) | eee : nil 
PU NN a | = Ciuars ON ExLectrriciry. By Frank Broad- 
at Oh bent Philadelphia: J. B. Lippin- 
( x, ¢& Gus J I Ss Notes te Verte? Se | = Company 196 pp. Price, $1.25 
rw nt > i} ie 
, ' and Queries. | The object of this book is to explain to the 
; x ' In technical man in simple language how elec- 
. . Kir } I I $i tricity is used in the home, in the factory, for 
! t mat | lighting purpose telephones, telegraphy, wire- 
patel 3, DOOKS, et his st graphy, et There is an introductory 
i g \ x ques , ipt taking up the question of what we 
, ns, iknow a tricity, its characteristic prop- 
p aise sae d to l t Mure from which it is ob 
( UTOM I COUPLING FOR CARS AND id N ned I author has avoided going into 
CARRIA( ’ I. Boia SR , - ! S : cries I ' detail in explaining various electrical ap- 
. :' ‘ ‘ : ' a or! ! if tus, and yet he has furnished sufficient ' 
; : > ‘ ‘ mation on the sul ts to enable a non- 
; = 5 tons chnical man to gain a general understanding 
| I (12357) H. B. M. asks Do you know f matters electrical 
8 ipplied -| TELEGRAPHY FOR BrctnNers. The Stand- 
da t ily “ say 50 t m ard Method By Willis H. Jones. 
\ sid ! End d y ! New York Spon & Chamberlain, 
id 1 for 1 is x 1910. 57 pp. Price, 50 cents 
us rhe author, who is Wire Chief of the West 
R-I IN EQUALIZER.—H. I x, | w if t I Union Telegraph Company, | written 
‘ " In t ordi t a w \ fort ! k with a view to establishi a stan 
wh | ! ke}! aig t , 11 d in pla f the “go as you please” 
t ad ized t tiv [ I a I I ! ad t has hitherto existed among oper- 
l i t ! s instructed by different teachers The 










































































, 1 of k t up tl tudy the Morse alphabet 
1 I ; : , ’ g 1 1 " rs together with signals 
nt and w t ¢ i ind vy us abbreviations, also the best meth- 
, " t ks is oe ved to “is of telegraphing sporting events, market 
: F \ g t l vorts, et in tal form A student's 
DRAFT-EXCITER FOR LOCOMOTIVES ‘ - dest! tfit and practi circuit is described, and 
{ L. I 4. Boston. Ma This improve- it t = . fan < one ‘ is a chapter on “How to Adjust a 
Q ' d sed in a ! ted : : . — ‘ P | Sounder.” 
; iting the draft cei MAGNETS AND MAGNETISM SimMprty Ex- 
7 t g tl (12358) A. A. S. asks: Our village PLAINED By Alfred W. Marshall. 
i Pertaining to Hecreation, : ma t t of TD | I New York: Spon & Chamberlain Co., 
P position ! d i 75 t g straig 1910. 90 pp.; 49 illustrations. Price, 
j MI » BILLIARD \ t I g paper, 25 cents 
} ; : d 1 I g i, t Oo} rhe object of this book is not to give rules 
} led 1 1 in the round xg ( ’ l ted r calculating magnets, but merely to explain 
j it s t t nel \ principles of magnets and magnetism It 
i I s x - \ S » pe magnets as well as electro- 
Pertaining to Vehicles, cleaner working | water jet was @ gnets, and gives experiments with magnets 
j ibed fully in S D 1¢ AMERICAN, No 1 solenoids The book is quite elementary, 
; : SPRIN WHEE] A. J ak uo “ ’ 1 N =, V 100, pag aad written ir ple language 
( r ! N t I } : COL 
; LA ( 0 I to si ne S to he emi © Saaap. 1 . ' ae we THe Unity or THE UNIVERS! By Joseph 
$ ‘ ane f pneumatic w » mo saint ‘te aint s , , ieee Cosand. Tokyo The Methodist 
; B ether % es. It discloses a disti op aggre oe “ Figgas : Publishing House, 1910 376 pp. 
ngement of t ng ee : hs s « ~ 4 In the effort to bridg the ipparent gulf 
} j . l 3 r g t t 7 es ; , cate \ — twee science and r , the author has 
d t t " the body of the wheel and he ir frot { ng gainst t m mad a collection of scientific and religious 
} t v f tur d the housing place (12 9) J Pp ~~ Is the ts, putting them enn - suc h a manner 
: WAGON LOADER 4. McK oy Berclair eathisie eee ape ‘es : to show the unity of the physical and spir- 
$ x I ir t ul provement in |“" ; , al universe 
ling r wagons and has for an ob-|' ie ate aap a WikELESS TELEGRAPH CONSTRUCTION FOR 
i ' 1 t n j 1 nstruction | *°° = i : eo | . : _— ) . -. 
RAILROAD TI 1 ND BRACI g constructed so the material being load” |' OATS ad IO ETE <2 , agg Eig eee Company, 1910. 188 pp.; 147 illus- 
' \ ' ‘ { ire led into wagor iy be weighed when sup-| . . be Me od | — dt ‘ trations Price, $1.50. 
. i ‘ d d dtl ouit 9 osp!) s f uef , ' The directions given in this work are very 
: ¢ rea mt u wag ate , | e thar s 6 deg \ a al and well within the abilities of the 
| | roe I main a liq Lid it atmospheric p , ge amateur worker. The author's experi- 
' WAGON BRAKI Exen G. Doranpn, Stark ow of 6 } . = dt rd is editor of the mechanical and electrica! 
Vert rhe invention which i il- ‘ ~~" s f ly t r lepartments of the Boys’ Magazine has enabled 
{ t par ng pr mown bod t d no ex to deal with the subject of wireless teleg 
‘ - pte ~ sen : ti . al (12360) J. M. G. asks: Could a barrel ul si 2 -~ s — Aas on oi a 
} water | , - . , ! riefly explained by using the analogy 
' ASTI vf Vie . . ded awdust a draulic transmitter and receptor,” but 
' POR I ‘ PAINS ’ Prades a No her mM - t explanation is made without recourse to 
I \ | mak ! — * S, the themat Directions are given for making 
' vega . — * ssary apparatus, including coils 
: : be , ¢ ; ‘ ; ; e-half inch spark length to six inches, 
: | ; and transformers by which line current may be 
: ‘ pee patti radars tilized , 
: , - If in W g the time w 
tr fean only be determined by trying it Tt SPEED AND POWER OF SHIPS 
OMA IR . ast . , 
adapted vith. | TS ee | (12361) S. T. asks: Will you kindly A Manne of Marine Fregeisten. By 
mit da Bacar ; seein acta D. W. faylor, E D., Naval Construc- 
aiid wit ans a ora mia leaned ahi tidak imagen Pee Oe RE ae | we{ tor U. S. N., Vice-President Society 
i w Wind “Hu t it ti d or released, by a predetermined pull and|o¢ current. the current remains in ae of Naval Architects and Marine En- 
, ‘ king of the wagon tongue respectively, and|oror the cireuit is broken ready t th gineers, Member Institution of Naval 
, ' ac fe Pa : ‘ tented t. be manually waioche’ and! ve gh hae seni tidied featticions Architects New York _ John Wiley 
, ked, whereby the brakes are freely applied | ., Poteet 4 . Th etric | “ Sons, 1910. Vol. I. Text 8vo.; vi 
ind d under the action of the tongu ne a ia 4 - ter the | 314 pp. Vol. II 120 tables and 
ated a oe cectiax ae oie aa dee | plates, 4to.; 2 vols. Cloth, $7.50 net. 
- | Pertaining to Vehicles peult is « ed agai Current only exists whil | The author ~ thie i eter = xeigiayetorna' 
a ’ - : ” agers es a tines alma T) tro. |ing authority in the United States on model 
WAGON BRAKES I. W. Fincu, Bentonia, + aa il ae ee ym. | tank experiments, but his work has received th 
ZA} ‘ P , a oa M Phe intentic in U cece Pia agi) POM ; sna’ too . ‘ihe a ir on ¢| highest indorsement of the naval constructors 
RAKI j . N in efficient brake, connected directly . to age fact ae earner = f Europ rhe intention of the book is to 
ixle and supported entirely th run- pe treat in a consistent and connected manner, for 
; r hat ¢ bed may | removed | WBeU sen * ig , . the use of students, the theory of resistance 
ft ing tl brak nd wherein all | > * ry ‘ 7 ata . — : , + + lan d propulsion of vessels and to give methods, | 
. ike mechanism utsid f the load a t j a a . P we ae It iles, and formule# which may be applied in 
: : , nd icity of the w will not r “ pe : a practice by those who have to deal with such 
HI used RY EN . vali’ " ae thane tea 3 ma |matters. The contents are based largely upon 
a ‘ land tl 7 WW ar pen + model experiments, such as were initiated in 
; —— the ‘resins dunetn 06 Gbent tat us Cute England nearly half a century ago by Mr 
( WITCH-LoC iar Ta . rs mee Sees tas If t veltame © high enough, | William Froude, and are now generally recog- 
. ; : : DESIGN FOR A MONUMENT E. 0. Town i an aa a} aneed’ a the gap « jnized as our most effective means of investi- 3 
END, New York, N. Y In this ornamental ee estate: inl, oiailiee: ite, “a Then there is gation in the field of resistance and propul- q 
j 7 : ‘ t ‘ haft is placed on a rough surfaced uit - eet : the iin Cited. te sion At the same time care has been taken | 
| t I mer is two-thirds the height of |e cenit of ellinlant  cletisusition to point out the limitations of the model ex- 
7 i { P Big ai : o ilway I ificien 10t1 aa , “/7ers — << 
i : m t . ) 1 surfaced on the ends fuse 40 ‘pedis ti tricity through any plac periment method and the regions where it 
: d front \ umm with : ;ceases to be a reliable guide The science of 
le ts ront of the shaft on an edge te POSeeenmn naval architecture is not yet developed to a 
, right of th i 362) W A. M. says: Will you point where our knowledge of resistance and 
. i name and fr ription. | ki me know if there is any difference | propulsion is complete. While the author nat- ; 
ye in German nd an American horse-pow * urally hopes that this volume will at least q 
\ ( f these patents wil!) 4 On} two “I se-powers” are recognized in | partially bridge some of the gaps hitherto exist- ; 
s ¢ AMERICAN fot gi t t f 000 foot-pounds | ing, much work remains to be done, and in a 
. i , : : te { name of the | per ind tl nit of 4,500 kilogramm number of places attention is called to the 
, t nventie { date of| meters per minute vhich is 32 ot-|need of further investigation of various ques- ; 
pounds, and is known 2s tl metric or French | tions, 
. cs horse-power As Germany Is a metric-system | VinraTIons oF Systems Havina ONE De- ; 
ute sets Peeat OTe ated en ak ee ee nly | Gum or Fammnou. By. Hopkiness, ay 
the cate being encour Pree ey ree soa e found in the Scienti ad be = serinan calculations which you M.A. London: Cambridge Univer- | 
; i / ; | have in mind. sity Press, 1910. Price, $1, j 
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A Nantucket Windmill of 1746| 


(Continued from page 84.) 
forms the actual grinding, the meal pour. 
ing into a hopper on the floor below. 

The grinding shaft is another novel 
feature of the mill. As already stated, 
nearly all the material of which it was 
constructed was “home-made,” but even 
oak was not strong enough to revolve 
the granite grindstone, as it is a foot 
thick and six feet in diameter, with a 
hole for the driving shaft. only four 
inches square. Wilbur solved this prob- 
lem by making a combination shaft. He 
had a bar of iron forged in England, 
of the length required and of a width 
that would exactly fit the hole in the 
stone He set this through the stone, 
the lower end being buried in the 
ground beneath the mill, thus anchoring 
the shaft. Above the grindstone the iron 
was fastened to the wooden shaft by 
clamping the ends together with a heavy 
iron “collar” or band. 

The method of applying the power 
generated by the wind wheel, and the 
spar and capstan system, are as inter- 
esting as the way in which the grind. 





stone is turned. The operation of the | 
spar has already been explained. The cog} 
principle is again used, however, in its | 
connection with the mill. The upper | 
ena of the spar, which projects into} 
the mill, is connected in this way with) 
the hub of the wheel, and as the spar 


is turned by the capstan, this aids in 
keeping the wheel in motion. The shaft | 
of the wind wheel framework extends} 
to the center of the driving wheel, and} 
turning by the action of the wheel as 
driven by the wind, communicates power 
to the grinding machinery in this way. 

As it is necessary to control the force 
of the wind at times when the velocity 
is too great, and the wheel might be} 
damaged by turning too rapidly, the 
builder of the mill designed a _ crude 
brake which counteracts the force of the 
wind and controls the speed of the wind | 


wheel when necessary It consists of a 


heavy oak beam, to one end of which a 


box of stone weighing several hundred 


pounds is attached by a rope and a pul- 
ley One man can raise and lower the 


box, so carefully is the weight adjusted. 
The end of the beam projects under the 


shaft extending from the hub of the 
wind wheel into the mill. It is held 
loosely in a rope noose, and when it js 
necessary to check the speed, the box of 
stone is loosened and the weight presses 
down. On the principle of the seesaw, 
the other end moves up and presses 


against the wind-wheel shaft. This brake 
is also used to stop the wind wheel at 
night, or when operations are suspended. 

The capacity of this mill is ten bushels 
an hour when operated at its greatest 


speed But one man is necessary to 


perform the operations. The arrangement 
about grinding corn is a custom handed | 
down from the older days. Farmers 
bring the grain to the mill, and when 
it is converted into meal and weighed, 
each farmer gives the miller three quarts | 
out of every bushel of grain which is 
ground, or about ten per cent. 


Two New French Aeroplanes 
(Continued from page 85.) 

verse stability due to the zig-zag girders 

which resemble the tetrahedral cell—the 

most stable form of supporting surface; 

and (5) ease of assembling and dis- 

assembling of the machine. 

In view of the supporting power and 
Stabilizing effect of the trussed girders 
it is interesting to note that supposing 
the machine to fly at a speed of 45 miles 
an hour with the cloth on, if this were 
removed the girders themselves would 
theoretically support the 800 pounds at 
a speed of 120 miles per hour. If it were 
Possible to reef the cloth of the wings 
while in flight, it would therefore be 
possible to keep diminishing the sup- 
porting surface until this consisted cf 


| would depend upon recognizable suitable 
| material when he sees it. 





Simply the girders alone, while the speed 


_.. 


of the aeroplane would constantly in- 
crease to 120 miles an hour or more. 

Some two or three years ago Santos 
Dumont constructed a small biplane havy- 
ing its supporting surfaces set at a 
sharp dihedral angle. Wood was used 
for the aeroplane surfaces, and it was | 
hought that this machine would be very 
speedy. The supporting surface was so 
smal! in proportion to the weight that 
it was difficult to attain sufficient speed 
for a sustained flight, and almost at the 
first attempt the machine was smashed 
and abandoned by the daring Brazilian. 
The Paulhan biplane with reefed wings 
would be a direct descendant of Santos 
Dumont’s wood-surfaced flier, and the 
possibilities of the latter machine flying 
under bare poles, so to speak, give one 
an idea of the size and speed of the aero- 
planes that will undoubtedly be devel- 
oped in the future. 


Mimicry with the Mimic 
Left Out 


(Continued from page 87.) 
and sucks out the juices. It has been 
suggested that the monkeys might be the 
destroying angels who weed out the 
“unfit” that do not come up to the stand- 
ard of appearance; but in northern Cey- 
lon, where the monkeys are most abun- 
dant, the form of these butterflies that is | 
most abundant is the supposedly “un- | 
protected” one; whereas the protected 
forms—the ‘“‘mimics’—occur where the} 





monkeys are scarce. 

One particular group that Prof. Pun- 
nett worked with was the genus Papilio. 
One species, P. polytes, has three dis- 
inct kinds of females: one of these re- 
sembles the male, and of the others each 
resembles a distinct species of. Papilio— 
one P. hector, and the other P. aristo- 
lochia. The two latter species are sup- 
posed to be the “models,” on account of 
their poisonous or disagreeable juices 
and their more brilliant coloration. 

In these, as in other cases of resem- 
bling pairs examined,'the resemblance is 
most striking when the specimens are 
prepared (as they are in collections and 
museums) with the wings spread out 
showing only the upper surfaces, and | 
generally concealing the _ bodies. In| 
their natural surroundings, and espe- 
cially while on the wing, the resemblance 
is much less; and Prof. Punnett was| 
able, after a short stay on the island, | 
to recognize any Of the species that he| 
studied at a distance of from ten to fifty | 
yards, by the appearance during flight. 
It is highly probable, he thinks, that any 
of the supposed enemies, brought up 
among these insects, should have no 
more difficulty in discriminating between 
the different species; especially since, 
according to the doctrine of natural se- 
lection, the very existence of the enemy 





Some of the difficulties of the “natural 
selection” theory for explaining the} 
origin of three distinct forms of teasine | 
in this species, or, for that matter, in| 
any species—and there are many—that | 
shows females of two or more forms are: 
1. Slight variations from the original | 
pattern must be supposed to have suffi-| 
cient protective value to determine that | 
the individuals possessing the particular | 
pattern variation in question should sur-| 
vive in larger proportions than the orig- 
inal forms. 

2. There are no intermediate forms, 
such as we should expect to find if the | 
new forms arose gradually through the, 
accumulation of minute differences. 

3. The frequent absence of the “pro- | 
tective” mimicry among the males. 

4. There are many species of insects | 
that have two or more forms of the} 
female, without any particular mimicry, | 
or other discoverable advantage. 

5. It is assumed that minute variations | 
of all sorts can be inherited; this has | 
not been demonstrated. t 

Prof. Punnett suggests an explanation 
for these “mimicking” females that is 























Dewar Trophy Cadillac 


We in America are sometimes accused of unduly acclaimimg our 
own achievements. 

As a matter of fact, we are singularly indifferent about our own 
accomplishments. 

We make a seven-days’ wonder of our engineering triumphs, and 
then—forget them. 

In England, they are still discussing the fact that a moderate- 
priced American motor car won the world’s trophy for fine 
manufacturing, two years ago. 





And, in reality, that was an achievement worth while. 


That America should invade the old world—and give that old 
world an object-lesson in standardization was significant. 





It was significant, because standardization means painstaking care 
—means devotion to seemingly trivial details—means measure- 
ments minute beyond optical perception - means, in short, the 
very things in which American manufacturers have been as- 
sumed, by their continental critics, to be more or less shiftiess. 


These qualities, embodied in the Cadillac, were a source of sur- } 
prise abroad; because they were scarcely expected in an Ameri- } 
can product. 


The subject has recently been revived by British technical writers, 
and it is of interest to every man who owns, or contemplates 
owning a motor car. 


Any motor car which does not incorporate to a greater or less 
degree the precise qualities which won the Dewar Trophy for 
the Cadillac is not, in the last analysis, a good value for the 
money it costs you. 


The qualities which won that trophy insure long life in the car 
—because they eliminate looseness, ill-fitting parts, wear, and 
friction. 

These qualities explain why you so rarely hear of a Cadillac 
owner who has any trouble with his car. 

They explain the really phenomenal records in low cost of upkeep 
which have been reported in all parts of the country. 


From numerous cities come specific reports affording conclusive 
proof in this respect, but the tabulated figures from these cities 
are merely typical of the experiences all over the world. 








And, we repeat, these accomplishments all hark back to the H 

same qualities which won the Dewar Trophy. i! 
So, as we started gut to say, there is valid reason for the revival 
of interest abroad in the winning of the Dewar Trophy by the 

Cadillac. | 

There is valid reason for reminding you of it. 

There is valid reason why you should bear it in mind when you |! 

come to buy a motor car. | 

Standardization — interchangeability of parts—and the perfect i! 

alignment of all these parts should be the first law of moter 1} 

car construction. 

It is indisputably the law which regulates the quality and the i] 

duration of the service which you get from any motor car. | 

It explains the Cadillac success. || 

: . i} 

It explains why you should own a Cadillac. 1 

I 

t| 

Pri 1700 PRICES INCLUDE THE | 

rice FOLLOWING EQUIPMENT 

sch magneto and Delco igni i] 

F. O. B. DETROIT Sun teiioe One eair wae | 


5 c : lamps and generator. One pair 
Touring Car, Demi-Ton- side oil lamps and tail lamp. 


neau and Roadster One horn and set of tools, 
Pump and repair kit for tires 
60-mile season and trip Stand 
ard speedometer: robe rail; full } 
foot rail in tonneau and half 
foot rail in front. Tire holders, 


Fore-door Touring Car, $1800 
Torpedo, $1850; 
Coupe, $2250; 
Limousine, $3000; 


CADILLAC MOTOR CAR COMPANY, Detroit, Mich. 


Licensed under Selden Patent | 
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C. T. Waish Aving with Elbridge three-cylinder 
Featherweight Engine at Los Angeles 


Results tell the story— 


ERY American novice aviation record 
bE. was made with Elbridge Engines. Every 
“4 Gandard type of aeroplane has been 
uccesal fully flown with Elbridge motors. 
€ Im every atmospheric condition from Tas- 
mania to Nova Scotia, from Florida to 
Alask a, they have been successfully used. 
© Send ten cents for "American Amateur 
iahon" a new book ome the history 
of amateur achievements in 1910. 
ELBRIDGE ENGINE COMPANY | 
4 Culver Road Rochester, N.Y. | 





more in accord with what we now 
of the heredity If we 
that the divergent types of females arose 
or sports from the 


laws of suppose 


}as sudden “mutations” 
original type, it is easy to construct a 
scheme of the hypothetical 
of such individuals, from the 
view of heritable qualities, 
show not only how the new 
acters would be continued in accordance 
with well-known Mendelian laws, but 
also how the original form of the female 

that male—would be 
eliminated in the To be 
sure, such a scheme, hypo- 
thetical, proves nothing and must be gub- 
jected to the test of experiment, which 
takes But experiments already 
made in the breeding of 
by E. B. Poulton, the most aggressive de- 
fender of the theory 


constitution 
point of 
which would 


female char- 


resembling the 
course of time. 


being purely 


time 
insects—some 


naturv! selection 
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as applied to mimicry-—are not in con- 
flict with Punnett’s theory. 

If there arise by mutation a 
form that incapable of maintaining 
itself under the conditions of its environ- 
ment, this form would of course be elim- 
inated by the Action of natural selection. 
But under the circumstances Prof. Pun- 
nett considers all that is required is that 
shall not have any charac- 
harmful; it is possible to 

existence of the various 
absence of “natural 


should 


was 


a mutation 
ters that are 
look upon the 
forms as due to the 
selection” or any adverse conditions 
rather than to the operation of natural 
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cy is its long time record in the 
Most any engine will run alright for a 
pe ocd # thurty or sixty days, but that is not a real test. 
» he sure of @ permanent satisfaction choose one from 
the many famous 
1H C GASOLINE ENGINES 
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ance agamst tnancial loss due to delays, breakdowns, 
and other power troubles, 
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in vertical and horizontal, stationary, and portable 
traction types. Investigate their superior design, work- 
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In other words, natural selec- 
|} tion may play a part in the conservation 
|ef new forms, but can have nothing to 
do with their origin. 


selection. 


Metals More Precious than 
Gold 


(Continued from page 
hard, and are used for pointing pens. 
Metallic iridium possesses a_ white, 
steel-like appearance. The knife edges 
of delicate balances and other bearings 
that require extreme hardness are often 
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ment 


|made of it. An alloy of ten per cent 
iridium and ninety per cent platinum | 
|has been found to be little affected in 


|volume by changes of temperature, and 
substance of which the standard 
meter, kept in the International Metric 

Bureau at Paris, is made. 

Rhodium and ruthenium are metals of 
little practical use. The 
former occurs in platinum ore to the 
extent of five per cent. The latter is 
found only in osmiridium, and aver- 
| aoe about five per cent of that metal. 
| The six metals mentioned are gener- 
ally treated of together because of their 
resemblance to another. 

The metal that really ranks next to 
platinum in value is zirconium, 
occurs in hyacinth and some other rare 
minerals. Titanium and uranium, whose 
ores are found in Cornwall, England, 
and some other places, are slightly more 


is the 


comparatively 


one 


salts are widely distributed, being found 
in very minute quantities in the ashes of 
especially tobacco. 

the ores of which are also 
distributed, occurs, accord- 
authority, in all primitive 


many plants, 

Vanadium, 
very widely 
ing to one 
granite rocks, but 
| is difficult to obtain in a state of purity, 
land is of value in connected 
| with the manufacture of steel. 

The next metal is barium, concerning 
the appearance and properties of which 
much difference exists among chemists. 

Rubidium and cesium were the 
of a number of elements whose discovery 
was directly due to the introduction of 
spectroscopic analysis. They are widely 
diffused, but in such small quantities that 
has been undetected by 
the methods of analysis previously in 
use. One mineral spring in Cornwall 
| was shown to contain about one and one. 
half parts of cesium in one million. A 
| similar spring in Durkheim, Bavaria, 
contains one and one-half parts in ten 





processes 


their presence 











which | 


costly than zirconium. Uranium is re- 
warkable for its high atomic weight. 
Another costly metal is lithium. Its) 


| polonium, 


regarded 
as the richest until 
recently, when both it and rubidium were 
found in Vulcano, one of the Lipari Isles. 
Rubidium occurs as silver-white globules 
of metal. Czsium is also of a silver-white 
and is soft at ordinary tempera- 


millions, and these have been 


sources of cesium 


color, 
tures. 

Another metal 
to the 
bluish-white in appearance, and is easily 
fused. In fact, it can be liquefied by roll- 
ing it between the fingers. 
on glass it forms a mirror much superior 
to the ordinary mercurial one. 

Next may be mentioned a group of fif- 
teen metals, usuaily known from their 
analogy to the most important of their 
number as the cerium metals, many of 
which are extremely rare and valuable 
They are cerium, yttrium, lanthanum, 
preseodymium, neodymium, terbium, 
ytterbium, erbium, holmium, thulium, 
dysprosium, decipium, samarium, scan- 
dium, and victorium. The cerium metals 
are chiefly associated in groups in min- 
erals that occur in Sweden, Greenland, 
and some parts of Siberia. Three metals 
that sometimes accompany them are thor- 
ium, niobium, and tantalum; but they are 
not classified with them because of the 
dissimilarity of their properties. These 
metals do not occur in commerce to any 
with the notable 
which has been utilized in the 
manufacture of electric lamp filaments. 
Generally speaking, the cerium metals 
may be held to be mere chemical curio- 
sities. 

Within recent years the most notable 
additions to the catalogue of metallic 
elements are radium, actinium, and 
whose existence remained un- 
suspected until science began to experi- 
with the Réntgen and Becquerel 
rays. So much has been written of these, 
that it were superfluous to treat of them, 
radium. 


whose discovery is due 


spectroscope 


extent, exception of | 


tantalum, 


especially 


American Aborigines 
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stature, yet possessing , remarkable 
strength and endurance. Their skin is a 
light brownish yellow with a ruddy tint 
on the exposed parts. Their hands and 
feet are small and well formed. Their 
eyes resemble those of the Mongols, and 
this fact has induced many students to 
classify them with Asiatic peoples. 


is gallium It is} 





When rubbed | 


| 





| goat. 
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Among most Eskimo tribes the women 


tattoo their faces, and some of the| 


.iving farther north than any other tribe, 
isolated from everything that we regard 
as making life pleasant and comfortable, 
are exceptionally cheerful. The woman, 
who carries a baby in her hood, is about 
to help in attaching the seal to the 
sledge. A girl is playing with the dogs, 
while a little boy is seen clinging to the 
back of the sledge. 

The second picture shows the typical 
western Eskimos, who inhabit the shores 
of the northwestern seas from the mouth 
of the Mackenzie River around Alaska 
to Mount St. Elias. The woman with a 
child is dressed in caribou skins, while 
the one on the right, from Bristol Bay, 
is clad in marmot skins. The man, 
from the region of Norton Sound, is 
dressed in caribou and holds a barbed 
harpoon in his hand. 

We now take quite a jump, from Es- 
kimo land to the Great Plains, where live 
the Sioux, Algonkin, and Kiowa tribes. 

In taking this leap we pass over, with 
only a sentence or two, the Chilkat 
Indians of southeastern Alaska and the 
Hupa Indians of northwestern Califor- 
nia, as it is impossible to notice every 
type in a brief article of this kind. The 
former do commerce with the Athapas- 
can tribes to their east, from whom they 
obtain the horns and wool of the Arctic 
The women weave the wool into 
the famous Chilkat blankets, the designs 
of which are inserted separately, as in 
the Gobelin tapestry. The Hupa Indiars 
a mixed diet of meat, fish, and 
acorns; they dress in deerskins and are 
very fond of personal adornment. One 
of their most important industries is 
the harvesting, transporting, storing, 
and milling of acorns, as well as the 
preparation of food from the meai. 

The next picture shows a Sioux fam- 
ily, whose activities depended largely on 
the buffalo, from which were derived 
their food, dress, tents, tools, and even 
their folk-lore and religion. In this pic- 
ture is seen a man returning from the 
chase; his wife is dressing a hide; the 
young girl is beading a moccasin for 
her sister, while the small boy, with a 
and arrow, is toddling forward to 
welcome his father. 

In the Pueblo province the Navahos 
are conspicuous. They are especially in- 
teresting, since it was under Spanish 
direction that they laid aside their wild 
hunting habits and became herdsmen of 
sheep and other domestic animals, and 
learned to weave and work in metals. 
A man may busy himself with imple- 
ments of iron, shaping some silver orna- 


live on 


bow 


Alaskan tribes wear studs in openings | ments, which they are very skillful in 


through their cheeks. To a certain ex- 


and polyandry, but a second marriage 
unusual where 
of the first wife. 
curious. 


working. 
|tent the Eskimos practise both polygamy | most notable 
is} yarn from native wool 
children have been born | 
Their religious cult is|have become adept in various industrial 
They believe in spirits inhab-| occupations. 


The women engage in their 
industry, i. e., spinning 
and weaving 
the Navahos 


blankets. As_ intimated, 


An interesting account of 


iting animals and inanimate objects, but| their work in tanning and shoe making 


their chief deity is an old woman who 
is said to reside in the ocean and has 
the power of wréaking vengeance on her 
mortal subjects by causing storms to 
arise, etc., if any of her laws are in- 
fringed. The central tribes believe that 


|a man’s body is inhabited by two spirits, 


one of which stays with it when it dies 


| and may temporarily enter the body of 


in small quantity. It| 





first | 





some child, who is then named after the 


deceased, while the other spirit wings its | 


flight to one of the many lands reserved 
for the souls of the departed. 

Groups of North Greenland Eskimo 
(Smith Sound) and western (Alaskan) 
Eskimo are here illustrated. 

The first depicts a phase of family life 
at Smith Sound as it might appear in 
the spring, moving across the ice fields. 
The young man, having clubbed a small 
seal, has called on the sledge party to 
haul it home. He is laughed at by the 
elder man, who doubtless asked him jok- 
ingly why he couldn’t have carried it 
home on his back. The fact that they 
were unnecessarily called out to perform 
the task of bringing this little seal home 
on a sledge did not irritate them; for, 
strange as it may seem, these people, 





was published in Volume XI. of the Pro- 
ceedings of the National Museum, while 
their skill in belt weaving is described 
in Volume XIV. of that series, and their 
advance in house-building methods is the 
subject of an article in Volume XV. 

We next come to the Zufii Indians, 
who live in pueblos on the tablelands 
of western New Mexico. They were vis- 
ited at the beginning of the sixteenth 
century by the earliest Spanish explor- 
ers, and their arts and industries, re- 
ligion, etc., were critically studied some 
years ago by Mr. Cushing and Major 
Stevenson of the Bureau of American 
Ethnology. Later, Mrs. M. E. Steven- 
son has continued these studies, and a 
number of excellent papers on this tribe, 
by these investigators, have been pub- 
lished in Volumes II., III., IV., V., XII. 
and XVIII. of the Reports of the Bureau 
of American Ethnology. A group not 
represented here includes in the fore- 
ground a young woman engaged in 
weaving an artistic belt. At the right 
is seen an old man drilling a bit of 
stone with a pump-drill. His costume 
is that worn during the Spanish period. 
Near the middle of the group stands a 
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young girl, just returned from the spring 
and bearing a water vessel on her head. 
The children are eating, the older one 
raising her hand to receive a bowl from 
her elder sister. 

With the above group we leave the 
United States and take up for a hasty 
sketch the Indians of Mexico, who are 
represented in the next picture by 2 
group of Cocopa Indians, of the Sonoran 
province. They occupy the lower 
of the Colorado River in Mexico 
the international boundary to the 
head of the Gulf of California. They 
were visited by the Spaniards as early 
as 1540, but retained their primitive 
characteristics up to about 1890. They 
largely by means of agriculture, 
partly on game and fish, with 
various seeds, fruits, and roots. They 
dwell in scattered settlements, usually 
containing from one to about six houses. 
They wear but little clothing, the men 
until recent years using only skins, while 
the women dress in petticoats made from 
the inner bark of the willow. They 
habitually paint their faces, and are also 
tattooed to a moderate extent. In the 
is seen a young man with bow 
and arrow engaged in teaching a boy to 
shoot The woman is pounding corn 
in a wooden mortar, while the young 
girl carries the baby and is evidentl7 
interested in her brother’s lesson in 
shooting. 


ethnic 
valley 
from 


subsist 
feeding 


picture 


Again traveling south we reach the 
Maya-Quiché tribes of Indians in Guate- 
mala. They also occupy parts of Chiapas 
and a small part of western Honduras. 
Trese Indians were at one time the 
most highly cultured of all the native 
peoples of the Western Hemisphere 
They dressed in delicate fabrics, built 


huge terraces, and stepped pyramids s™r- 
mounted by buildings adorned with 
sculptures and paintings. They were 


distinctly an industrial and artistic peo- 
ple. Their paintings and _ sculptures 
treat of religious subjects, and are re- 
markably free from scenes of blood and 
slaughter. At the present time there are 
several hundreds of thousands of there 
interesting Indians in 


man with his staff, bearing a net filled 
with fruit, a woman working at the 
mill, another woman carrying a basket 
of fruit in her right hand and a gourd 
bowl in the left, while the girl walks 
by her mother, holding a decorated gourd 
vessel of globular shape. 

Another interesting group of Mexican 
and South American Indians follows. It 
consists of three figures, a woman from 
Oaxaca, in southern Mexico, and two men 
representing the Piro and Jivaro tribes 
of the headwaters of the Amazon. The 
woman is dressed in a skirt of striped 
native-woven cloth. The upper part of 
her body is covered with a _ tastefully 
decorated and her head is pro- 
long sash or “velozo.” In 
hand is a red earthen drinking 
her right are two gourd 
vessels. The man on the right is a 
Piro of the Arawakan family, which is 
of special interest because tribes speak- 
ing the same 
Columbus on his first voyage to America. 
The man at the left belongs to the 
Jivaros, who live on the headwaters of 
the river Marafion. His feather skirt 
and head dress are tasteful and brilliant, 
ornamented with teeth, beetle wings, and 
seeds. The elegance of his costume 
hardly comports with the 
his nature, for this is one of the most 
aggressive of all Indian tribes in South 
America. They are the famous head- 
hunters, and one of their horrible cus- 
toms is to preserve the dried heads of 
their enemies. 

The last picture shows a group of the 
Tehuelche Indians. They live on the 
Plains and desert areas of the southern 
part of Patagonia. They dress in the 
skins of animals, make their tents or 


tunic 
tected by a 
her left 


cup, while in 


Central Ame-ica. : 
The family group here shown includes a| 


language were met with by | 


fierceness of 


They hunt 
and 


Indians of the United States. 
the guanaco, the American ostrich, 
other animals on horseback. The group 
shows a family just breaking camp. The 
man, wearing a robe of skunk-skin, with 
bolas in his hand, is ready to mount his 
horse. One woman has already mounted, 
and the boy is assisting in completing 
her outfit. The second woman is rolling 
up skin robes of the household, while 
the little girl is haltering the pet ostrich, 
the baby meanwhile sleeping in its cage- 
like cradle. 


|A New Metal for Aeroplane) 
Construction 
From Our English Correspondent 

One of the chief chemists in the labora 
tory of Messrs. Vickers, Sons & Maxim, 
the well-known British armament manu- 
facturers, has perfected an 
aluminium-alloy which has the strength 
of mild steel, and which is only slightly 
heavier than aluminium. This new al- 
loy, to which the generic name 
alumin” has been applied, is especially 
suitable for the frames of aeroplanes and 
the cars of dirigible balloons, where 
combined lightness, great strength and 
toughness are so imperative; and inas- 
this firm is 
the construction of aerial ves- 


recently 


much as 
gaged in 
sels, it is being extensively 
therewith. The alloy con- 
tains upward of 90 per cent of alum- 
inium, has a specific gravity of about 
2.8, and a melting point of 650 deg. C. 
(1,202 deg. F.). Its physical properties 
|are secured by special treatment which 
under control, and may be ob- 


connection 


is well 


be required with a tensile strength of 
40 tons per square inch with very little 
elongation, from 28 to 30 tons per square 
inch with 15 per cent elongation in 2 
inches, or 25 tons per square inch with 
an elongation of about 20 per cent 
inches. Although primarily 
‘the rigid parts of aerial vessels, it has 
|been found that the alloy is eminently 
suited for the fabrication of any 
usually executed in aluminium, 
for military, commercial 
where a great economy in 
vital importance. 
take a 
is unaffected by 
while it 





either 
domestic, or 
purposes 
weight is of 
loy will 
nickel plating, 
and is non-magnetic, 
against atmospheric 
|slightly susceptible to the action of sea 
or fresh water. For electrical apparatus 
many possibilities, emits 
tone, and is 
apparatus 

The al- 
form 


equal to 
mercury, 


also polish 


is proof 


it possesses 
when struck a clear silver 
suitable for sound producing 
such as bells, organ pipes, ete 
loy is obtainable in its finished 
for whatever purpose it may be required 
such as rivets, plates, sheets, wire, strip, 
and so on, but is not recommended for 
eastings. The Vickers, Sons & Maxim 
Company has erected a special factory 
near Birmingham for its production, 
which has been placed in the hands of 
one of ite subsidiary connections, the 


and Ordnance Acce 





ssories Com- 


Electric 
pany. 


Tortoise Shell 


The finest of shell is said to 
|be that which from the Indian 
| Archipelago, although of that ob- 
| tained on the Florida coast is of the very 
best quality. There are three rows of 
plates on the back of the animal, called 
“blades” by the fishermen. In the cen- 
tral row are five plates, and in each of 
the others four plates, the latter contain- 
ing the best material Besides these, 
there are twenty-five small plates round 
the edges of the shell, known as “feet” 
or “noses.” The biggest turtle does not 
furnish more than sixteen 
shell. Formerly the undershell 
carded as worthless, but now it 


tortoise 
comes 


much 


was dis- 
is much 
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Special Machinery, Jigs, Tools, 
Experimental Devices 


FAly ae Molo! tie) 


Repairs, 
Designing and Commercin 


_ a TELEGRAPHIC COMPANY 


nd Teleeraph BALTIMORE 











How Manufacturers 
Can Increase Their 


BUSINESS 


Read Carefully, Every Week, the 
Classified Advertising Column 
————= |N THE =———— 


SCIENTIFIC AMERICAN 














Some week you will be likely to 
find an inquiry for something that 
you manufacture or deal in. A 


prompt reply may bring an order. 








WATCH IT CAREFULLY 
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| Guaranteed _ 
| Investments 


| DeRING the past 18 years we have fur- 








nished guaranteed first mortgage 
investments er more than $400,000,000. 
to investors and no one of them has ever 
lost acollar. Do you know a better record? 
Do you know one as good? 

Our Guaranteed First Mortgage Certifi- 
cates furnish you the opportunity toinvest 
$10. per month regularly or you can buy 
a $200., $500., $1000. or $5000. certifi~ 
cate or any number of them. 

Al! amounts, large or smail, carn inter- 
est at 414 per cent. from the day we get 
the money. 

Write us what amount you consider 
investing and we will send you the neces. 
sary information. 


TITLE GUARANTEE aTRUST @ 


CAPITAL & SURPLUS $16,000,00¢ 


176 BROADWAY, WN. Y¥. 
175 Remsen St., BElyn 350 Fulton St., Jamaica 


Palmer Motors and Launches a 


Two and Four Cycie. One, Two and Four 
Cylinder, stationary and Marine. Une to 
Twenty H.P. ( atalogue FREE 
PALMER BROS., Cos ¢ ob, Conn 
New York: 21 & ‘lst St. Philadelph The oa 


Boston: 86 Uaion 54. Providenca, B. | Le 9 Bd y Ste 
DRILLING. 


W E 1 3 MACHINES 


Over 70 sizes and styles. for drilling etter hm | or 
sha:low wels in any kind of soll or rock ied On 












wheeis or on sills With engines or be a —~ wers 
Strong, simpie and durable. Any mechanic can operate 
them easily. Send for catalog 

WILLIAMS BROS.. Ithaca, N. Y. 





HORSE POWER COMPLETE 

1,263 Cybnders,3 to 30 HP. 
Write for complete catalog today--tells al! about boo there high grade 
motors sre built « ta ergot plone te the world deretet 
exclusively to the manufactur Yevele motors 


GRAY MOTOR CO., 11 LEIB ST., CETHONT, MICH, 


by keeping your skates bright as 
Own Write 3!N 1 Ol1L COMPANY 
14 Broadway, New York, trz 


new—no rust on runners, acTews, 
Faas bottle of *‘7-in-One’’ Oil. 











clamps-——good for 





guns too— 


“POROX” 


_ Storage Batteries 


} Ga ~ 





‘ of current 
retin Transparent j i 
for all batceries. 6 vor. @ amperes 
hour batrery. Price $24.09. 
Send fer cat daivgute 
ALBERT MULLER 
fottmen Beslevard, near Hillside Ave 
JAMAICA, N.Y 


Wm.ll. Bristol 


| Electric Pyrometers 








& rite for new 56-page illus 
trated catalogue No. 130 
with full explanation of these 


Thermo-Electric Pyrometers. 
y 


The Bristol Company 
Waterbury, Conn. 








OUR RENOWNED 
Double Combination 


Size 2-in. Objeet Glass, Length 36 in, 





ASTRONOMICAL TELESCOPES 
08. vd 


Soenpdote with (nse, San .: 
Sue Glass and Ke tra By 
for Night Observation 








“toldos” from the hides of the samejesteemed for its delicacy of coloring.| Prof. ticks, of Word and Works Almanse, y wie 
‘ * - “ - f. mays they are far superior to others he ent ald tb 
animals, and live on animal food. They |Sometimes imitation of tortoise shell is | examined at twice the price. ( ; Be 
> { : Jatalogues on application 4 ns witle 
are ‘all and athletic like the Plains , made of the horns of cows. +A. & ALOK COMPANY, oan Gale Oe, Oe, tanha te 
_ . 
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Large line of 
Attachments 


Ftc Lathes 


Suitable for fine aceu 
rate work in the repair 








ane vhine shop. 
nian ‘MEG. co. 
TUE SEBASTIAN 15-INCH ENGINE LATHE 
ADE LOW PRICE 


and General Jobbing 
work atalog free 


120 Culvert St., Cincinnati, Ohio 


FRICTION Bs “i 


pa Fil ——. Repair 
Shope find this the idea! lathe for their 


The Sebastian Lathe Co., 


Hae These Great Ravaningane 


The speed can be instantly ang without 
stopping or abifteng beita. Power applied car graduated 
to drive, with equal enfet t sinaliest argest drills 
within ite range onde econ int and e at 
saving wm drill breakage iF Send for! Cate 


WwW. PF. & ING BARNES ©0., 


Eatailiehed | 


1999 Reby &treet. 


MEASURING BAR CLAMPS 


One inch equare inside, used with two wooden bars 
1 in. x 54 im. Of any desired jength. Clamps and bars 
thus combined are 
venient to carpenters as ad 
justable measuring rods. Also 
for extension beams for our 
No. 0 Tramme!ls Nickel 
piated. Price per pair 50c. 
Send for 22 page catalog No. &-B. 
& STARK? T ©0., Athol, Mass, U.S. A. 


Reckford, Tl. 





most cor 





THE L.. 


TAPES AND RULES 
ARE THE BEST 
For sale every hoy Send tor 
Catalog No. 14 
LUFKIN RULE So. 
capece ich ¥. 


CROBET 
Swiss Files 


. and other tools shown 
i ts ¥ - in vot 

: - _ This 37 )-page catalog 
mailed on receipt of 6 cents in postage stamps. 
MONTGOMERY & CO., 10% Fulton Street, New York City 


FREE GOLD Sample goes with first letter. Some 


thing entirely new. Every firm wants 
ft. Orders £1.00 tw 8100.00 Nice, pleasant business Write 


today. METALLIC MFG. co., 438 N. Clark St., 
































Chicago, Mlinois. 





Cortias Engines. Brewers’ 
* Machiners. 18 VILIE 
a Clinton St,, slnwauhes. Wis. 


MODELS & EXPERIMENTAL WORK. 
inventions aevetuped. Special Machinery. 
E. V. GAILLARD CU.. 24 Frankiort Street. New York. 


SOUTHERN STAMPING & MFG. CO. 


Mannutact urers - special and patented articles. 
K.&.. Nashville, Tenn. 






and ttiers 
MPG. ©OO., 











RUBBER_ Expert Manufacturers 
Fine Jobbing Work 


PAREER, STPARNS & CO., 288-290 Sheffield Av., B’kiya, N.Y. 


Patented Articles and Metal ‘ Specialties 


NUFACTURED BY CONT 
a. Wes, Metal Stampings and Serew Machine Work 
“ 


HM. CARSTENS MF@, ¢ 565 W. Lake St., Chieage 


Manufzctorer of Patented Articles, Models, Tools, Dies, 


Jigs, Special Machwmery, Experimenta! Devices, Novelties, etc. 
CHAS, EF. DEESSLER, 852.890 24 Ave., New York 








Manufactarare of Mei Spectalties, " Stampings, Dies 
and Toole. Thirty Power Presses at your service. 


__HOEFT & COMPANY, Chicago, U. S. A. 





BIPLANE TO WIN GOULD PRIZE prises and | 








rights, or will sell. Write to-day to EB. J. Hisas, 32 
Gilham | Ro pad, Kansas City, Mo. 
HOW TT © MAKE AN ELECTRICAL 


Furnace for Amateurs U se.—The utilization of 110 voit 
electric circuite for small furnace work. By N. Monroe 
Hopkins. Phis vaiuabie article is accompanied by de 
tallied working drawings on a large scale, and the fur- 
nace can be mode by any amateur who ts versed in the 
use of tools, This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents 
For sale by Monw & Co., Inc. #1 Broadway, New York 
City, or by any bookseller or newsdealer 


BAKELITE 


the new synthetic substance of many ap- 
plications. Write for booklet. 


GENERAL BAKELITE CoO., 
100 WILLIAM ST., NEW YORK. 


FREE SPECIMEN 


Mt * TABLOID? mxavn 
CHROMIUM INTENSIFIER 


























Turns thin negatives into splendid “ printers “ 
Send 2 cents to covrr postage 
AAS (fff, 
SS Srwl™ 
— JaorRovers weLLcowe 4.00. 35,Wese TW L- 
LEARN TO BE A WATCHMAKER |} 
Bradley Polytechnic tastitute 
Peoria, Min 
' 
Larges: and Ne “ ' ‘ 
» ame 
We } 
Engrs Work j 
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Electricity 


The Water Power of Canada.—An of 
ficial estimate of the water power in 
Canada places the total horse-power cap 
able of being developed at 25,000,000. Of 
| this, the Province of Quebec owns the 
| largest amount, namely, 17,000,000 horse 
| powel rhe actual horse-power le 

veloped in this province, however, is but 
150,000. Ontario, on the other hand, has 
| 3,000,000 available horse-power, and is 
| developing 330,000 horse-powe! 


Hydro-electric Development in Maine. 
Plans are on foot to build a large 
hydro-electric Kennebec 
Moosehead 


plant 


plant on the 
Lake. The 
will 


River at 


capacity of the probably be 


100,000 horse-power The power thus 





produced will be employed for manufac 
turing and lighting purposes within the 
State of Mains The company owns the 
rights between Moosehead Lake and The' 
Forks 

Wireless Combination in Germany.— 
|All the different wireless companies of 
Germany, as well as the Belgian Wire 
less Company of Brussels, have com 
bined and formed what is known as the 
“German Operating Company for Wire 
less Telegraphy.” The Telefunken and 
Braun patents belong to this organiza- 
tion Stations on the North German 
Lloyd, Hamburg American, and other 


German lines have heretofore been op- 
erated by the Marconi and Telefunken 
companies jointly, but now they will be 


in the hands of the new organization, 


because of the Marconi rights owned by 


the 


Weight of Car Motors. 
consumed by an 


Belgian company 
Most of the 
electric 


power car 1s 


employed in accelerating or getting it 
self 


creases 


under and as such work in 


directly in 


way, 
proportion to the 
quite essential 


hts be 


weight of the car, it is 
that all 
For 
being paid at present to the 


unnecessary weig reduced 


this reason considerable attention is 


designing of 


ear bodies in such a way as to reduce 
the weight to a minimum. The weight 
of the motors is also being investigated 


The E£lectri 
comment on 


Railway Journal in a re- 


cent this subject, pointed to 


using commutating pole 


better in 


the advantage of 


motors and the necessity for 


sulation with an artificial means of ven 


tilation It also called attention to the 
use in Germany of aluminium in place 
of copper for the field coils Another 


method of reducing the weight consists 


in using higher armature speeds with 


double-reduction gearing 


Neon Vacuum Tubes.—Neon appears to 


give remarkable results when used for 
vacuum tubes for lighting purposes. The 
rarefied gas produces a strong light, as ‘s 
| brought out by M. Georges Claude. How- 
}ever, it is very difficult to prepare such 
tubes, as neon loses its effect when in 


presence of a small amount of other gas 


Thus cent of nitrogen lowers 


that he 
pure 


a small per 


the light quite appreciably, so 


cannot simply introduce even neon 


into a tube, for the gases given 
off by 
tube 


down the 


vacuum 
the electrodes and the sides of the 


when the current will cut 


passes 
light almost entirely To over 


come this, he uses Dr. Dewar’s principle 


of absorbing by carbon at a very low tem 


perature. Carbon is placed in bulbs con 
tube kept cold | 
gases are absorbed but 
little 
long treatment to thus 


nected to the and 
so that all the 


the neon and 


very 
hydrogen It often 


requires a “form” 





ultimate, 


| Pennsylvania Railroad 
| law 


|from port to starboard. 


| Engineering 
State Barge Canal Quantities.—At the 


close of last year, 41,000,000 cubic yards 
|of excavation had been done on the New 
| York State Barge Canal, and 1,100,000 


laid. 
per 


had been 
is about 40 


cubic yards of concrete 


Each of these quantities 


}cent of the total amount required for the 
finished project. 

Thermit Rail Welding. —The Holyoke 
Street Railway Company has done some 


thermit welding, which it is 
provide the 


absolutely continuous rail. 


successful 
much desired 
The rail ends, 


first heated to 


believed will 


inch apart, 
the molten steel 


spaced % are 


a red heat, when result- 


ing from the thermit reaction, is poured 
into the mold. The surplus metal about 
the rail is removed, and the joint sur- 


faced off by means of a grinder 
Dangers of Railroad Trespassing. — 
Since January 1, 1900, trespassing on the 


violation of the 
has caused the deaths of 7,966 peo- 
rate of two each day. 
efforts to 
dangers of 
trespassers 


1907 to 


ple, an approximate 
As the 
educate the 
trespassing, the 


result the company’s 
public to the 


number of 


killed was reduced from 916 in 
743 in 1908, to 633 in 1909, and to 585 in 
1910, a reduction of 30 per cent in four 


years 

To Prevent Defilement of Harbors.— 
Captain Winslow, U. S. N., supervisor of 
New York, in 
proposes to prevent the defilement 


the harbor of his annual 
report, 
of the 
debris by the use of a 
the 


towed 


harbor by floating and unsanitary 


deck scow, which 
light 
sea. He 


will prevent escape of rubbish 


as it is being out to also 


proposes stricter supervision of scow 
masters who go to sea in rough weather 
their craft, dump the load 


chance to be 


and, to save 


wherever they may 


Water Tanks to Prevent Rolling.— 


Kaiser Wilhelm has congratulated Di- 
rector Frahm, of Hamburg, upon his in- 
vention to prevent ships from rolling. 


The apparatus consists of U-shaped tanks 
extending through the hold transversely 


The water rises 


and falls as the ship rolls, with the re- 
sult that the rythmical movement of the 


In actual tests with 
reduced 


vessel is overcome 


steamers the rolling was from 
1l degrees to 2 degrees 

Anti- Aeroplane Gun.—An interesting 
development in guns for the attack of 
aeroplanes is the McLean-Lissack auto- 
machine gun, which is 


war-balloons at an 


matic capable of 
firing at 
75 deg. at the rate 
ute. The mechanism is gas-operated, and 
the piece mounted on a 
tripod, with clearance to allow 
|}the operator to lie on the ground and 
aim by direct sighting at the balloon or 
aeroplane. 


elevation of 
of 350 shots per min- 


referred to is 
sufficient 


In a recent lec- 
r., showed how 


Automobile Economy. 
ture, William H. Stuart, J 
largely the fuel economy of an automo- 
bile depends on the skill of the 
He instanced a consumption test 


driver 
made 
In the 
driven by a 
conversant with the 
automobile. The sec- 


a measured course. 
machine 
thoroughly 


by him over 
| first test the 
| driver 
mechanism of an 
test 
vas shown 


was 


novice, who 
the 
given to a man 


The results showed 


was made with a 


only a few of 


| 

| 
}ond 
| s . 
| V points of 
| 


operation, such as are 
| w hen he buys a car. 
|that 34.7 more fuel was used by the in- 


}experienced driver. 


Elevated Freight Koad for New York 


the tube, and finally a fine orange-colored 

light due to the neon appears. The car-|—The plan of Calvin Tompkins, Com- 
bon bulbs can then be removed The | missioner of Docks and Ferries, for the 
light from the neon tube is very strong | improvement of Manhattan’s west side 
and contains a large amount of red rays,| water front, has met with general ap- 
being thus the opposite of a mercury | proval The plans contemplate a four- 
vapor tube He uses a tube with a|track elevated railrcad to extend from 
twenty-foot distance between electrodes| Fulton Street to Sixty-third Street, and 
and two inches diameter. Only 1,000/ a series of terminals. Short spurs would 
volts is needed, compared with 3,000] lead into new terminais constructed on 


olts for a nitrogen tube It gave 1,320 





Freight would 
trucks and the 
the 
West | 


wag east side of the street. 


| be transferred between 
cars of the new 
congestion which 


Street would be avoided. 


and thereby 
exists on 


line, 
now 
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Legal Notices 





OVER 65 YEARS’ 
EXPERIENCE 






Trave Marks 
DesiIcns 
Copyvricuts &c. 





INVENTORS are invited to communicate with 
Monn & Co.. 361 Broadway, New York, or 
625 F Street, Washington, D.(C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential Our 
Hand-Book on Patents will be sent free on 
request. 

Oars is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St.. Washinaton. D.C 














Classified Advertisements 


Advertising in this column is 75 centsaline. No less 
than four nor more than 12 lines accepted. Count 
seven words to the line. Ali orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.-— You will find 
iuquiries for certain ciasses of articles numbered in 
consecative order. If you manufacture these goods 
write us at once and we wili send you rhe name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary te give the number of the inquiry. 
Where maputacturers do not respond promptly the 


inquiry may be repeateo 
MUNN & CO., Ine. 





FOR SALE. 


inquiry No. 9190.— Wanted. name and address of 
parties who make for sale pattern ietter moulding ma- 
chines and matrix. 

FOR SALE. Try my Patent No. 97647. dated August 
16, 1910, for quick turn of self-binders. In figures 3 and 
4, if connected by machine power transmitted to all the 
wheels pressing on the ground, you wil have a tractor 
of great pulling strength; will turn in any direction. 
Warranted independent of motion of the gearing. and 
makes perfectiy square corners. Write for shop rights. 
T. E. Lind, Moose Jaw, Saskatchewan, Canada, Box 474. 

Inquiry Neo. 9210.— Wanted. names of owners of 
deposits of pumice or volcanic ash 

FOR SALE. Rivett B.G. “Precision” Lathe. 8< inch, 
counter treadle, raising blocks. m ate other attach- 
ments, little used. G. F., Box 773, N.Y. 

of eaeity,, No. 9214.—Wanted, address of maker 
Piako,” a fastening for ladies’ dresses. 


WANTED, 


No. 9:215.— Wanted. machine for produc- 

a. ry = tinish on hammer and other handles. 
LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is bonesty, abil 
ity, ambition and willingness to learn a lucrative busi- 
ness. No soliciting or traveling. This is an exceptional 
opportunity for a man in your section to get into a hig- 


paying business without capital and become indepen- 
dent for life. Write at once fur full particulars. Ad- 
dress Marden, Pres., The National Co-Operative 


Real Est ate C ‘ompany, 378a Marden Building, Washing- 
ton, 

ht No. 9216.— Wanted, to buy a sewing ma- 
chine having a very jong arm for special work. 


MISCELLANEOUS. 


Inquiry No. #217.—Wanted, the names and ad- 
dresses of manufacturers of macbinery for shelling al 
mouds and peanuts. 

BIG MONEY WRITING SONGS. Thousands cf dol- 
lars for anyone who can write successful Words, or Mu- 
sic. Past experience unnecessary. We want original 
song poems with or witbout music. Send us your work 
today, or write for free particaiars. H. Kirkus Dug- 
dale Co., Dept.3, Washington, D.C. 

Inquiry No. 9218.—Wanted, the names and ad- 
dresses of manufacturers uf outfits tor salting almonds 
and peanuts. 

AUTOMOBILISTS ATTENTION.—Fur - lined coat, 
never worn, lined throughout with the best Austrahan 
mink, elegant Persian lamt collar, cost $175, will sell for 
$35; also pair ot cinnamon bear 1obes, $30, cost $120, 
W. Scott, 121 East 27th St., New Yor. 

Inquiry No. %219.—Wanted. names and addresses 
of manufacture rs of bags, cartons, and oiled and waxed 
paper for marketing salted almonds and peanuts. 








LISTS OF MANUFACTURERS. 


Inquiry No. 9220.—Wanted, the names and ad- 
dresses of manufacturers of plants tor the preparation 
and mixing of baking powders: also dealers in ingre- 
dients for making the powder, manufacturers of cans. 
labels, etc., for packing baking powder for the market. 

COMPLETE LISTS of manufacturers in al) lines sup- 
plied at short notice at moderate rates Smal) and 
special lists compiled to «rder at various prices Es- 
timates shouid be obtained im advance. Address 
Muon & Co., Inc., List — Box 773, New York 

Inguirv No, 9221.—Wanted, names and addresses 
of owners of mica = ale 





SALE AND EXCHANGE. 

Inquiry No. 9222.—Wanted. names and addresses 
of owners of white silica sand deposits. 

A a. OF 1,500 mining and consulting engineers on 
cards. very valuable list for cireularizice. ete. 
Price $15.00. Address Munn & Co., Irc., List epart- 
ment. Box 773, New rk. 

Inquiry No. 9223.— 
for making sugar of milk. 
Inquiry Ne. 9224. 
floor scrubbing machine. 

Inquiry No, 92:25.— Wanted, 
grind and polish hammers. 

Inquiry No..9226.-— Wanted, to buy a machine for 
making flat-sided popcorn cakes. 

nquiry No. 9227.— anted, a power-driven saw 
for cutting down pine trees twenty inches in diameter. 

Inquiry Ne. 9228.—Wanted, to buy fabric tufting 
machines. 

Inquiry Ne. 9229.— Wanted. addresses of manu- 
; ee of an alloy calied Duraluminum. 

nauiry No. 9230.—Wanted, vo buy a plant for 
al on gy of alcohol and sawdust 

ivy No. 9231.—Wanted, addresses of owners 

of waver alls baving a four-foot fall and upwards. 


Wanted, to buy machinery 
Wanted, to buy a motor driven 


a concern able to 





jtotal candle power, consuming 850 watts | 
lor 064 watts per candle power No 
! this value will fall much lower 
_— ynerit nts 
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JUST PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative 
Book of Receipts Published. 


Partly Based on the Twenty-Eighth Edition of “* The 
Scientific American Cyclopedia of Receipts, 
Notes and Queries.” 


Edited by ALBERT A. HOPKINS, 
Query Editor of the Scientific American. 
HIS is 
practically 
a new book 
and has called 
for the work 
of a corps of 








specialists for 
more than two 
years. Over 


15,000 of the 


most useful for- 





mulas and processes, carefully se- 
lected from a collection of nearly 
150,000, are contained in this most 
valuable volume, nearly every 
branch of the useful arts being 
represented. | Never before has 
such a large collection of really val- 
uable formulas, useful to everyone, 
been offered to the public. The 
formulas are classified and arranged 
into chapters containing related sub- 
jects, while a complete index, made 
by professional librarians, render 
it easy to find any formula de- 


sired. 


“‘ As Indispensable as a Dictionary 
and More Useful’’ 


Following is a List of the Chapters : 








1. Accidents and Emergencies. 
I. Agriculture. 
Ill. Alloys and Amalgams. 
IV. Art and Artists’ Materials. 
V. Beverages, Non-Alcoholic and Al- 
coholic. 
VI. Cleansing, Bleaching, 
and Protecting. 
VIL Cements, Glues, Pastes and Mu- 


Renovating 


cilages. 
VIII. Coloring of Metals, Bronzing, etc. 
IX. Dyeing. 
X. Electrometallurgy and Coating of 
etals. 
XI. Glass. 


XII. Heat Treatment of Metals. 
XIII. Household Formulas. 


XIV. Ice Cream and Confectionery. 
XV. Insecticides, Extermination of 
Vermin. 
XVI. Lapidary Art, Bone, Ivory, etc. 
XVII. Leather. 
XVIIL Lubricants. 
XIX. Paints, Varnishes, etc. 


XX. Photography. 


XXI. Preserving, Canning, Pickling, etc. 
XXII. Rubber, Gutta-Percha and Celluloid. 
XXIII. Soaps and Candles. 
XXIV. Soldering. 
XXV. Toilet Preparations, including Per- 
fumery. 
XXVI. Waterproofing and Fireproofing. 
XXVIII. Writing Materials. 


Appendix: Miscellaneous For- 
mulas ; Chemical Manipulation ; 


Weights and Measures; Index. 
SEND FOR DETAILED ILLUSTRATED PROSPECTUS 
Octavo (61 6x84 in.), 1,077 Pages, 200 
Illustrations. Price in Cloth, $5.00, 
Net. Half Morocco, $6.50, Net, 
Postpaid. 


MUNN & COMPANY, dnc. 


Publishers 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 














Aeronautics 


Paulhan Wins the Daily 
Country Prize.—Paulhan received a 
check of 25,000 francs from the Daily 
Mail recently, as he was declared the 
winner of the prize for the greatest dis- 
tance flown across country for the year 
ending with August, 1910. He also won 
the $50,000 London to Manchester prize 
offered by this newspaper, which, all 
told, has expended $60,000 in prize 
money, all of which has been captured 
by the French. 

Appropriation by the House.—On Tues- 
|day of last week an appropriation cf 
375,000 was passed by the House with 
the stipulation that $125,000 of this ap- 
propriation must be used for equipping 
che Signal Corps with aeroplanes. Rep- 
resentative James R. Mann, of Illinois, 
offered an amendment to the army bill, 
thus bringing it before the House. He 
| proposed an appropriation of $250,000 
'and told how far behind the European 
powers our country is at the preseat 
time in the matter of aeronautics. He 
called attention to the appropriation of 
| $2,000,000 for dirigibles and aeroplanes 
and bases from which to operate them 
that has recently been made by Italy. 
Representative Mann was obliged to cut 
in half his appropriation for aeroplanes, 
but be finally succeeded in raising the 
|original appropriation of $250,000 for 
| Signal Corps equipment to $375,000 with 
the stipulation mentioned above. It is 
|to be hoped that this bill will pass the 
| Senate, and that Brigadier-General Allen, 
| the chief of the Signal Corps, will be 
lable to carry out his plan of aeroplane 
stations with twenty machines in dif- 
ferent parts of the country. 





A New Passenger-carrying Record in 
France.—On January 17th, Henry Wey- 
mann, the young American aviator who 
has made many records in France, flew 
from Rheims to Mourmelon and back, a 
total distance of about 40 miles, with two 
passengers. He made the outward trip 
in the morning in an hour and a quarter, 
but the return journey 
was covered in 
record flight 


in the afternoon 
29 minutes. This is a 
with three men in a ma- 
chine. Weymann used a Farman biplane 
with which he has made most of his 
| other notable passenger-carrying flights, 
the chief of which are the flight from 
Mourmelon to Paris (105 miles) last 
September and his cross-country flight 
for the Michelin Trophy from Paris to 
| Puy-de-Dome mountain, in which he flew 
280 miles with a passenger. He almost 
}reached the goal, but 
descend within a few 


was compelled to 
miles of his des- 
tination because of a dense fog. At one 
time last summer he held the altitude 
record with 4,100 feet 


Ely’s Flight to the U. S. S. ‘‘ Pennsy!- 
{vania.”*"—On January 17th Eugene Ely 
| made the 12-mile trip from the aviation 
| field at San Francisco to the 
| “Pennsylvania,” which was anchored in 
the midst of the shipping of the harbor. 
|} A special platform 120 feet long and 
labout 40 feet wide had been erected on 
| the stern of the vessel and canvas shields 
| had been stretched on each side to catch 
the machine in case it did not land 
| upon the platform. Ropes were stretched 
| across the platform and connected with 
| bags of sand in order to stop the aero- 
| plane in case the special skids with hooks 
| did not work. Ely left the field about 
10:30 A. M., climbed 2,000 feet, and 
crocsed the San Bruno hills at a great 
| height. He headed straight for the war- 
| ship, shut off his motor while some dis- 
tance up, glided down to.the platform, 
| and landed with perfect ease. He had 
|so little trouble in making the landing 
that he believes he could do it nine times 
out of ten under moderate weather con- 
ditions. After a reception on shipboard 
Ely returned by aeroplane to the field 
in 16 minutes. This was the second time 
he had started a flight from a naval 
vessel and this time he did not strike 
the water, but he soared off with no 
trouble whatever. 


warship 








Mail Cross | 


}ten feet above the ground. 


Science 

The Quantity of Atmospheric Water. — 
The Weather Bureau has made progress 
toward the installation of apparatus, es- 
pecially optical, for the study of the quan- 
tity of water vapor through a wide verti- 
cal extent of the atmosphere (as distin- 
guished from the purely local indications 
of the hygrometer and the psychrometer ). 
Spectroscopic observations with this end 
in view are to be undertaken by Prof. W. 
J. Humphreys. 


A Definition of Exercise.—If you want 
a definition of exercise, you will find it 
in an address read by Dr. Albert E. 
Ohio Valley Medical 
Under the term exercise he 


Sterne before the 
Association. 
“all volitional impulses leading 
to active ,bodily effort great or small.” 
Of course he leaves out of consideration 


“such of them as fulfill merely the neces- 


includes 


sities of our daily existence as such, also | 


ali passive motions which aim at merely 


therapeutic ends.” 


Wireless Weather Reports.—Wireless 
weather reports from vessels are now be- 
ing transmitted regularly to the Central 
Meteorological Observatory at Tokyo, and 
warnings of typhoons and other storms 
are issued to vessels from that institu- 


tion by the same means of communica- 


tion. In spite of the rather discouraging | 
with | 


made 
English and 


results of the experiments 
wireless last year by the 
meteorological services, the in- 
terest in this development 
telegraphy remains unabated, and it can 
hardly be doubted that it will enter the 
practical stage in a few years. 


A Singular Light Effect. A peculiar 
light effect was observed by a party of 
German ski runners who had passed the 
day in fog and lightly falling snow at 
an elevation of 4,750 feet above sea level, 
and who had begun to experience slight 
symptoms of snow blindness. On enter- 
ing a hut at dusk and opening the win- 
dow they say narrow, bright blue bands 
surrounding the lumps of snow that ad- 
hered to their gloves and shoes, and 
marking the boundaries between light 
and shade on all parts of their persons 
and clothing. The effect soon vanished 
with the fading twilight and not a trace 
of it was observed on the following day. 


German 
of weather 


A Remarkable Snowstorm.—Mr. H. E. 

Wood describes in the South African 
Journal of Science for September the re- 
markable snowstorm that fell in South 
Africa, August 16th-18th, 1909. The area 
covered by the storm embraced the south 
of the Transvaal, the northwest of the 
Orange River Colony, and the higher 
parts of Natal. On the morning of At- 
gust 17th, the town of Johannesburg, for 
the first time in its history, was covered 
with snow to a depth of several inches. 
To many of its inhabitants, especially of 
the younger generation, the sight of snow 
was quite new; and the unusual event 
was celebrated as a general holiday. Dur- 
ing the past sixty years there have been 
only three great snowstorms in the Trans- 
vaal, including this one. 
Seasonal Snowfall.—During the past) 
two years the Weather Bureau has been | 
experimenting with various devices for 
measuring the seasonal snowfall in 
regions remote from human habitation, 
where it is impossible to make daily ob- 
servations. This problem is most import- 
ant in the States, where the 
water used for irrigation in summer de 
pends upon the snowfall of the neighbor- 
ing mountains during the winter. The 
most satisfactory results have been ob- 
tained with what is known as a “snow- 
bin”—a cubical box five feet on a side, 
standing on a frame so that the top is 
The bin is 
fitted with a system of louvers on the in- 
side to prevent the wind from blowing 
out the snow and to insure a level deposit 
within, 


western 


Screen-Cloth Buyer’s Gnide | 


The “red string” leads you 
[straight to the screen cloth that 
\lasts a lifetime. 

It shows you how to find the 
bronze screen cloth that is guar- 
anteed 90 per cent solid copper, 
the only kind that will ‘not rust 
or crack even when exposed all 
\the year round to the weather. 

Salt air doesn’t affect it. It 
is proof even against the cor- 
roding air of the canal zone 
where it is used to bar germ- 
laden flies and mosquitoes 
(from Government buildings. _ 

It is the kind of wire cloth 
you want on the doors, por- 
ches and windows of your 


own home. It dresses up 
|your house. 


Pompeiian Bronze 


Screen Cloth 
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‘Leste as Long as Your House | 
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You never have to paint this wire 
cloth, Obviously all sunlight and 
* |air are admitted—no meshes are 
choked through successive paint- 
ings. 
» This enduring screen cloth costs a 
little more at first, but the additional 
outlay safeguards your screen invest- 
ment for all time. 

Real economy demands that you 
use it 

Tell our architect to specify Pom- 
peiian Bronze or Golden Bronze. In- 
{struct your carpenter to install it. 

The “ red string " runs through the 
selvage, placed there to distinguish 
Pompeiian Bronze and Golden Bronze 
from all imitations. Look for it. 

? If your hardware dealer isn’t supplied 
we will send you the name of one who 
is. Your inquiry brings an interesting 
booklet on the uses of screen cloth— 
outdoor dining rooms and sleeping rooms 
of wire cloth, etc 


Clinton Wire Cloth Co. 
Established 1856 
51 Sterling St. 
Clinton, Mass. 
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book, ‘‘Filing 
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’ because it 
will “show you, no 
matter in what busi- 
ness you are, how to save 
valuable office time—how 
to use 


Globe “Wernicke 


| Filing Equipment 
to file accurately and find quickly any doe- 
ument or paper used in your business—how 

to handle 100,000 letters a year with least 
time ortrouble. It tells all you want to know 
about Filing Equipment. 
Write for it Now 
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The Second Article by The Teaching of Art 


By John La Farge 


PRICE An expression of the personal views of one of the great 
artists of his time. 


COLLIE R Women and Wealth 


England and the English By J. Laurence Laughlin 
This is not a mere abstract study of an aspect of finance, 
but a keen analysis of the effect on the character of 
modern women and society of the accumulation of large 
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™ JUST PUBLISHED 
cE A COMPLETE AND AUTHORITATIVE AMERICAN WORK 


IN THE SCIENTIFIC AMERICAN SUPPLE- 


MENT we have published in the past few years 


mnatywaraiemeeseest*3 111! Standard Practical Plumbing 


engineers on flying machines. No book thus far 


published is so complete and so authoritative as By R. M. STARBUCK 


these articles. The range of the articles is wide, . 
Author of “ Modern Plumbing Illustrated,” etc., etc. 


















covering as it does the theoretical side of aviation 
e as well as those more practical aspects which Octavo (6'¢x9'; inches). 406 Pages. 347 Illustrations. Price $3.00 
deal with the construction of machines. The 
ns ruc ive following is a partial list of the more important 
articles which have appeared in the Scientific , : , : : 
American Supplement ; see special note below, ; ‘HIS is a complete practical treatise covering the subject of 
. Nos. 1816, 1817, 1818, 1819, 1820, 1821 and 1822. modern plumbing in all its branches, a large amount of space 
The Practice and Th f Aviation. B ; , 
icles on Grover Cleveland Loening. A.M. “This is the most being devoted to a very complete and practical treatment of the 
compact or opla that h srobably ever bee ° . . 
pubiched.  Feertenn biplanes ond menoplanes ere do- “ subject of Hot Water Supply, Circulaticn 


scribed in detail, and illustrated with scale drawings, 

namely, the Farman, Cody, Curtiss, Wright, Voisin (old 

model), Voisin (new model), and Sommer biplanes, and 
the Antoinette, Santos-Dumont, Bleriot XI, Bleriot XII, 
Grade, Pelterie and Pfitzner monoplanes. The proper di- 
mensioning of aeroplane surfaces, as deduced by famous exper- 
imenters from their tests, is also considered aken asa whole : 
this series of seven papers constitutes an admirable text book. STANDARD 
No. 1713. The Wright Aeroplane. This is a thorough 

description of the old type of Wright biplane with the horizontal 
elevation rudder in the front of the machine. Excellent diagrams 
and photographic views accompany the paper. 






and Range Boiler Work. Every phase of 
the subject is fully treated, making it an indis- 
pensable work to the Master Plumber, Jour- 
neyman Plumber and Apprentice. 

The illustrations, of which there are three 
hundred and forty-seven, one hundred being 
full page plates, were drawn expressly for this 
book, and show the most modern and best 
American practice in plumbing construction. 










AVIATION 


No. 1756, Louis Blériot and His Aeroplanes. Few people 
realize that Bleriot’s successful monoplane is the result of ten years of daring 
and penlous expenment In this paper will be found an instructive description 
4 the evolution of the present sutcesstul Blenot monoplane, illustrated with diagrams and photographs. 


PRACTICAL PLUMBING 





N 1768. The F. Bipl . Acomplete description of the F bipl . with detail . q 
rawings of the box tail and vertical rudders, the manner o working the four ailerons. hand and foot levers It treats exhaustively of the skilled work of 
which control the machine, plan view and side elevation of the am machine. the plumber and of the theory underlying plumbing devices and 
No. 1767. The Santos-Dumont Monoplane. Ao illustrated article describing the Demoiselle, . e - . 
t'e smatiest and one of the fastest machines thus far made. Sketches accompany the article, showing the operations, and commends itself at once to every one working in 


etails of the construction and contr: 


1582. Hew to Make a Gliding Machine. Full details and drawings which will enable 
15.00 


any branch of the plumbing trade. Another valuable feature is 
the special chapter on drawing for plumbers. 

















anyone to make a glider for 

All these articles are profusely illustrated. Following is a list of the chapters : 

Each number of the Supplement costs 10 cents, mailed, and you can order as many I—The Plumber's Tools. [1—Wiping Solder, Composition and Use, II1—Joint Wiping. 
of them as you wish. A set of papers containiug all the articles above mentioned will be 1V—Lead Work. V—Traps. V1—Siphonage of Traps. VII —Venting. VIII—Continuous 
mailed for $1.20 Ma _~ — — and Sewer Connections. _X—House Drain. XI— Soil 

— 4 ; ~ . Piping, "Roughing In." XI1—Main Trap and Fresh-Air Inlet. XIJI1—Floor, Yard, Cellar 
pap Special Note.—We_will_mail (gratis) a Drains, Rain Leaders, etc. XIWV—Fixture Wastes. XW—Water-Closets. XVI—Ven- 
list of many additional important papers, = XVII.—Improved Plumbing Connections. XVIII[—Residence Plumbing. XIX 
jee : “ —Plumbing for Hotels, Schools, Factories, Stables, etc. _XX—Mbodern Country Plumbing. 
in the Supplement, treating of aeronautics. XXI—Filtration of Sewage and Water Supply. XXII—Hot and Cold Supply. XXIII 
Ask for list “A.” -Range Boilers; Circulation. _XXIV—Circulating Pipes. | XXV—Range Boiler 


Problems. XXVI—Hot Water for Large Buildings. XXVII—Water Lift and Its Use. 
XX VIII—Multiple Connections for Hot Water Boilers; Heating of Radiation by Supply 


ORDER FROM YOUR NEWSDEALER OR FROM : “ 
‘ System. XXIX—Theory for the Plumber. XXX—Drawing for the Plumber. 
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